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SUMMARY 
D e c i s i o n making i n s o l i d w a s t e d i s p o s a l management h a s become more 
d i f f i c u l t and complex . T h i s i s a r e s u l t of t h e i n c r e a s e d i n t e r e s t of t h e 
p u b l i c , new methods of d i s p o s a l b e i n g i n t r o d u c e d , and t h e a d d i t i o n of 
c o n s t r a i n i n g laws b e a r i n g d i r e c t l y on t h e d i s p o s a l s y s t e m . The o b j e c t i v e 
of t h i s r e s e a r c h i s t o a i d t h e d e c i s i o n makers a t t h e l o c a l government 
l e v e l i n c h o o s i n g among d i s p o s a l a l t e r n a t i v e s by d e v e l o p i n g a l o g i c a l 
s e l e c t i o n p r o c e d u r e which can be u s e d t o e v a l u a t e t h e w o r t h of v a r i o u s 
a l t e r n a t i v e s and e n a b l e t h e d e c i s i o n makers t o e s t a b l i s h a p r e f e r e n c e 
l i s t i n g . 
I n d e v e l o p i n g a s e l e c t i o n m o d e l , t h e v a r i o u s a p p r o a c h e s now i n 
u s e were examined f o r t h e i r a p p l i c a b i l i t y i n t h i s s u b j e c t a r e a . The 
model t h a t was d e v e l o p e d i s a m u l t i - d i m e n s i o n a l s c o r i n g m o d e l . The s c o r ­
i n g model a f f o r d s t h e d e c i s i o n makers t h e o p p o r t u n i t y t o combine i n 
e x a c t i n g f a s h i o n b o t h q u a l i t a t i v e and q u a n t i t a t i v e f a c t o r s t h a t a f f e c t 
d e c i s i o n s . A s c o r i n g model i s a r a n k i n g p r o c e d u r e which u t i l i z e s r e l e ­
v a n t w e i g h t e d c r i t e r i a t o e v a l u a t e a l t e r n a t i v e s . A c o m p o s i t e s c o r e i s 
o b t a i n e d by t h e u s e of a d e c i s i o n m a t r i x and t h e a l t e r n a t i v e s a r e r a n k e d 
i n o r d e r of w o r t h . 
The c r i t e r i a u t i l i z e d i n t h e model were s e l e c t e d f o r t h e i r r e l e ­
v a n c y , c o m p l e t e n e s s , m e a s u r a b i l i t y , and i n d e p e n d e n c e . The c r i t e r i a were 
examined i n d e t a i l , p e r f o r m a n c e m e a s u r e s were d e t e r m i n e d , and an e v a l u a ­
t i o n p r o c e d u r e f o r e ach c r i t e r i o n was o u t l i n e d . Those c r i t e r i a which 
v i i i 
w e r e q u a l i t a t i v e r e q u i r e d s u b j e c t i v e e v a l u a t i o n . Once t h e model was 
f u l l y d e v e l o p e d and e x p l a i n e d , an example of i t s u s e was g i v e n . 
T h r o u g h o u t t h e e n t i r e r e s e a r c h , t h e g o a l of d e v e l o p i n g a s e l e c ­
t i o n model u s a b l e by d e c i s i o n makers a t t h e l o c a l government l e v e l was 
k e p t p a r a m o u n t . The s c o r i n g model d e v e l o p s a r a t i o n a l d e c i s i o n p r o ­
c e d u r e which can be u n d e r s t o o d and e a s i l y u s e d . By u t i l i z i n g t h e s c o r i n g 
m o d e l , t h e d e c i s i o n makers a r e f o r c e d t o f o l l o w a s e t p a t t e r n i n r e s e a r c h ­
i n g f o r t h e d a t a t h a t a r e i n c l u d e d i n t h e d e c i s i o n p r o c e s s . The s c o r i n g 
model b r o a d e n s t h e s c o p e of t h e d e c i s i o n r e s e a r c h as i t i n c o r p o r a t e s t h e 
t e c h n i c a l knowledge of t h e c i v i l s e r v a n t t e c h n i c i a n w i t h t h e p o l i t i c a l 
knowledge of t h e d e c i s i o n m a k e r s . The s c o r i n g m o d e l ' s t r u e v a l u e w i l l 
mos t p r o b a b l y be found i n t h e wide r a n g e of i n f o r m a t i o n i t can g e n e r a t e 




O b j e c t i v e s 
T h i s s t u d y i s c o n c e r n e d w i t h t h e n a t u r e of d e c i s i o n making a t t h e 
l o c a l government l e v e l , e s p e c i a l l y i n t h e a r e a of p r o j e c t s e l e c t i o n of 
v a r i o u s s o l i d w a s t e d i s p o s a l m e t h o d s . The p r i m a r y o b j e c t i v e i s t o d e ­
v e l o p a l o g i c a l s e l e c t i o n p r o c e d u r e which can be u s e d t o e v a l u a t e t h e 
" w o r t h " of v a r i o u s a l t e r n a t i v e s and e n a b l e t h e d e c i s i o n makers t o e s t a b ­
l i s h a p r e f e r e n c e l i s t i n g of t h e a l t e r n a t i v e s b a s e d upon m u l t i - d i m e n s i o n a l 
s e l e c t i o n c r i t e r i a . A s e c o n d a r y o b j e c t i v e i s t o g a i n an u n d e r s t a n d i n g of 
t h e v a r i o u s p r o b l e m s c o n f r o n t i n g a d e c i s i o n maker i n t h e a r e a of s o l i d 
w a s t e d i s p o s a l management . 
I m p o r t a n c e of t h e P rob l em 
By t h e y e a r 2000 , t h e p o p u l a t i o n of t h e U n i t e d S t a t e s i s e x p e c t e d 
t o d o u b l e . The c i t i e s and t h e i r s u r r o u n d i n g s u b u r b s a r e a l r e a d y b e a r i n g 
t h e b r u n t of t h i s e x p l o s i v e g r o w t h . T h i s g r o w t h , c o u p l e d w i t h t h e i n c r e a s ­
i n g p e r c a p i t a r a t e of r e f u s e p r o d u c t i o n , i s r e s u l t i n g i n an e v e r - i n c r e a s i n g 
volume of s o l i d w a s t e s t h a t must be r e g u l a r l y c o l l e c t e d , t r a n s p o r t e d , and 
u l t i m a t e l y d i s p o s e d of . F i g u r e s 1 and 2 d i s p l a y t h e l o n g t e r m t r e n d i n 
t o t a l r e f u s e p r o d u c t i o n and p e r c a p i t a r e f u s e p r o d u c t i o n ( 1 ) . 
For t o o l o n g , t h e g rowing p r o b l e m of s o l i d w a s t e d i s p o s a l h a s b e e n 
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M u n i c i p a l and c o m m e r c i a l s o u r c e s o n l y . 
F i g u r e 2 . P e r C a p i t a Re fuse P r o d u c t i o n 
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i s s u e s . Yea r s of n e g l e c t and a p a t h y have a l l o w e d t h e p rob l em t o r e a c h a 
n e a r c r i t i c a l s t a g e , c e r t a i n l y a s t a g e a t which prompt and g r e a t l y i n ­
c r e a s e d a t t e n t i o n and e f f o r t a r e s o r e l y n e e d e d . T h i s n a t i o n i s b e g i n n i n g 
t o r e a l i z e t h a t s o m e t h i n g on a h i g h e r and more e f f e c t i v e p l a n e must be 
done t o d i s p o s e of o u r s o l i d w a s t e . We a r e f a s t r u n n i n g o u t of h o l e s t o 
f i l l up and dead end r o a d s t o c l u t t e r . L a r g e m e t r o p o l i t a n a r e a s have r u n 
o u t of a c r e a g e f o r s a n i t a r y l a n d f i l l s and a r e f a c e d w i t h t h e p r o s p e c t of 
h a u l i n g t h e i r s o l i d w a s t e s h u n d r e d s of m i l e s t o i s o l a t e d a r e a s a t a 
g r e a t l y i n c r e a s e d c o s t o r t o f i n d o t h e r methods of d i s p o s a l . 
The t o t a l s o l i d w a s t e l o a d g e n e r a t e d from m u n i c i p a l , c o m m e r c i a l , 
and i n d u s t r i a l s o u r c e s i n t h e U n i t e d S t a t e s amounts t o more t h a n 360 
m i l l i o n t o n s a n n u a l l y . A g r i c u l t u r a l w a s t e s add an a d d i t i o n a l two b i l l i o n 
and m i n e r a l s o l i d w a s t e s g e n e r a t e d i s j u s t ove r one b i l l i o n t o n s ( 2 ) . 
A l t o g e t h e r , o v e r t h r e e and one h a l f b i l l i o n t o n s of s o l i d w a s t e s a r e 
g e n e r a t e d i n t h e U n i t e d S t a t e s e v e r y y e a r and t h i s f i g u r e c o n t i n u e s t o 
c l i m b . The s a f e and economic p r o c e s s i n g and d i s p o s a l of such v a s t q u a n ­
t i t i e s of s o l i d w a s t e m a t e r i a l pose enormous p rob l ems and w i l l r e q u i r e 
e q u a l l y enormous e x p e n d i t u r e s of m o n i e s . The t r a d i t i o n a l means f o r c o p i n g 
w i t h s o l i d w a s t e s - - t h e r e f u s e c a n , t h e g a r b a g e t r u c k , and t h e open dump 
- - a r e no l o n g e r s a t i s f a c t o r y enough . 
S o l i d w a s t e d i s p o s a l i s a l r e a d y a b i g b u s i n e s s and p r o m i s e s t o 
become l a r g e r . The s t o r a g e , c o l l e c t i o n , and d i s p o s a l of s o l i d w a s t e s i s 
one of t h e major economic e x p e n d i t u r e s of l o c a l g o v e r n m e n t s . Two and one 
h a l f b i l l i o n d o l l a r s i s e s t i m a t e d as t h e c u r r e n t a n n u a l p u b l i c c o s t of 
s o l i d w a s t e c o l l e c t i o n , p r o c e s s i n g , and d i s p o s a l ( 3 ) . T h i s f i g u r e w i l l 
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i n c r e a s e as l e s s t h a n h a l f of t h e c i t i e s and towns d i s p o s e of community 
r e f u s e by app roved s a n i t a r y and n u i s a n c e - f r e e methods and l a r g e e x p e n d i ­
t u r e s w i l l be r e q u i r e d t o b r i n g t h e s e communi t i e s i n l i n e w i t h a c c e p t a b l e 
s t a n d a r d s ( 4 ) . 
D e c i s i o n making i n s o l i d w a s t e management h a s become more d i f f i c u l t 
and complex . The p u b l i c i s more i n t e r e s t e d i n t h e p r o p e r d i s p o s a l of 
w a s t e and h e n c e e x e r t s more p r e s s u r e on t h e d e c i s i o n maker . More methods 
of d i s p o s a l a r e b e i n g d e v e l o p e d ; t h e r e f o r e , t h e c h o i c e of a l t e r n a t i v e s h a s 
e n l a r g e d . Wastes a r e b e g i n n i n g t o be p r o p e r l y d i s p o s e d of, r e s u l t i n g i n 
an i n c r e a s e i n d i s p o s a l c o s t s . Laws and r e g u l a t i o n s a r e b e i n g drawn up 
t h a t r e s t r i c t t h e d i s p o s a l sy s t em and r e q u i r e more a t t e n t i o n from t h e 
p e r s o n n e l a s s o c i a t e d w i t h t h e s y s t e m . P r i m a r y r e s p o n s i b i l i t y f o r s o l i d 
w a s t e c o l l e c t i o n , p r o c e s s i n g , and d i s p o s a l h a s t r a d i t i o n a l l y r e s t e d w i t h 
t h e l o c a l l e v e l s of gove rnmen t , w i t h s t a t e a g e n c i e s i n v o l v e d i n r e g u l a ­
t o r y a c t i v i t y . The b u r d e n of d e c i s i o n of t h e method of d i s p o s a l t o be 
u s e d i n a l o c a l a r e a f a l l s upon t h e p e r s o n n e l of t h e l o c a l g o v e r n m e n t a l 
d e c i s i o n making b o d y . I n most c a s e s t h i s i s e i t h e r t h e l o c a l c i t y c o u n c i l 
o r c o u n t y b o a r d of c o m m i s s i o n e r s . These men n o r m a l l y a r e u n s k i l l e d i n t h e 
a r e a of d e c i s i o n a n a l y s i s and o f t e n p e r f o r m t h e i r d u t i e s on a p a r t - t i m e 
b a s i s . They make d e c i s i o n s b a s e d upon i n t u i t i o n and t h e a t t r a c t i v e n e s s 
of t h e p r e s e n t a t i o n of a p a r t i c u l a r method of d i s p o s a l . P o l i t i c a l e x p e d i ­
ency o f t e n h a s a g r e a t b e a r i n g on t h e d e c i s i o n which i s r e a c h e d . 
With t h e i n c r e a s e d i n t e r e s t i n s o l i d w a s t e d i s p o s a l , t h e a d d i t i o n 
of s t r i c t e r r e g u l a t i o n s , and t h e i n c r e a s e i n funds ( m o s t l y f e d e r a l ) , a 
b e t t e r method of p r o j e c t s e l e c t i o n n e e d s t o be d e r i v e d . T h i s method can 
a s s i s t l o c a l gove rnmen t s i n a r r i v i n g a t a d e c i s i o n which d e t e r m i n e s t h e 
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o p t i m a l b a l a n c e be tween t h e v a r i o u s a c c e p t a n c e c r i t e r i a . 
G e n e r a l N a t u r e of t h e Prob lem 
Gove rnmen t s , u n l i k e p r i v a t e i n d u s t r y , a r e n o t p r o f i t making o r g a n ­
i z a t i o n s . P r o j e c t s u n d e r t a k e n i n t h e p u b l i c s e c t o r have t h e g o a l of p r o ­
v i d i n g s e r v i c e t o t h e p u b l i c . Whi le a p r o f i t m o t i v e does n o t e x i s t i n 
t h e p u b l i c s e c t o r , t h e r e i s an a t t e m p t made t o maximize t h e b e n e f i t t o 
t h e p u b l i c w h i l e h o l d i n g t h e c o s t t o a minimum. The c r i t e r i a u s e d f o r 
t h e s e l e c t i o n of i n v e s t m e n t p r o p o s a l s i n p r i v a t e i n d u s t r y do n o t g e n e r a l l y 
h o l d t r u e i n t h e s e l e c t i o n of p r o j e c t s t o be i n v e s t e d i n by g o v e r n m e n t . 
The c r i t e r i a u s e d i n t h e d e c i s i o n p r o c e s s i n government a r e m u l t i - d i m e n ­
s i o n a l as t h e o b j e c t i v e s t o be met a r e a l s o m u l t i - d i m e n s i o n a l . T h i s 
m u l t i - d i m e n s i o n a l i t y a r i s e s a s government s e r v e s many m a s t e r s . Not o n l y 
does i t s e r v e t h e g e n e r a l p u b l i c w i t h i t s wide v a r i a n c e of v i e w s , i t a l s o 
i s a f f e c t e d by d i v e r s e p r e s s u r e g r o u p s w i t h i n t h e g e n e r a l p u b l i c . I n 
a d d i t i o n , h i g h e r and l ower e c h e l o n l e v e l s of government a s s e r t p r e s s u r e . 
D e c i s i o n makers i n p r i v a t e i n d u s t r y n o r m a l l y o n l y have t o s a t i s f y t h e d e ­
s i r e s of a s m a l l g r o u p . T h i s i s n o t t o say t h a t d e c i s i o n making i n p r i ­
v a t e i n d u s t r y i s s i m p l e . However, i n t h e p r i v a t e s e c t o r d e c i s i o n makers 
n o r m a l l y have a s t r u c t u r e d d e c i s i o n p r o c e s s and an e s t a b l i s h e d s e t of 
a n a l y t i c a l t o o l s . 
T h i s m u l t i - d i m e n s i o n a l i t y of c r i t e r i a makes t h e p u b l i c d e c i s i o n 
m a k e r ' s t a s k even more d i f f i c u l t a s o f t e n t h e s e c r i t e r i a a r e n o t comple ­
m e n t a r y and t h e s a t i s f a c t i o n of one c r i t e r i o n can r e s u l t i n t h e i g n o r i n g 
of a n o t h e r . Due t o t h e m u l t i p l e g o a l s i n v o l v e d , t r a d e o f f r e l a t i o n s h i p s 
must be examined , and an o p t i m a l b a l a n c e must be s o u g h t . 
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The c r i t e r i a c o n s i d e r e d i n t h e p u b l i c s p h e r e a r e b o t h q u a n t i t a t i v e 
and q u a l i t a t i v e . T h a t i s , i t i s p o s s i b l e t o p u t v a l u e s i n t h e form of 
numbers on some of t h e c r i t e r i a ( e . g . c o s t of d i f f e r e n t a l t e r n a t i v e s ) , 
w h i l e i t i s n o t p o s s i b l e t o e x p r e s s o t h e r c r i t e r i a i n a n u m e r i c a l s e n s e 
( e . g . t h e measurement of p u b l i c s e n t i m e n t t o w a r d s c e r t a i n c r i t e r i a ) . I t 
i s t h e s e q u a l i t a t i v e c r i t e r i a t h a t add i n e x a c t n e s s t o t h e d e c i s i o n p r o ­
c e s s . However, q u a l i t a t i v e c r i t e r i a a r e n o n e t h e l e s s i m p o r t a n t t o an 
e v a l u a t i o n p r o c e s s . 
Added t o t h e c o m p l e x i t y of t h e d e c i s i o n s f a c i n g t h e p u b l i c d e c i ­
s i o n maker i s t h e l a c k of knowledge of t h e d e c i s i o n maker h i m s e l f i n t h e 
a r e a of s o l i d w a s t e d i s p o s a l . Urban l a n d - u s e p l a n n e r s have a l m o s t u n i ­
v e r s a l l y i g n o r e d s o l i d w a s t e d i s p o s a l as one of t h e n e c e s s a r y c o n s i d e r a ­
t i o n s i n c i t y p l a n n i n g . I n t h e e y e s of t h e p u b l i c a d m i n i s t r a t o r , t h e 
p o l i t i c a l s c i e n t i s t , and t h e e c o n o m i s t , t h e r e h a s b e e n l i t t l e room f o r 
such mundane c o n c e r n s as t h e d i s p o s a l of r e f u s e . E n g i n e e r s have b e e n 
t r a d i t i o n a l l y o r i e n t e d t o w a t e r p o l l u t i o n p r o b l e m s , and even t h e p u b l i c 
h e a l t h o f f i c i a l r e c e i v e s n o t h i n g b u t a min ima l o r i e n t a t i o n on t h e s o l i d 
w a s t e s p r o b l e m . I n f a c t t h e p u b l i c o f f i c i a l s who a r e making t h e d e c i s i o n s 
i n t h e a r e a of s o l i d w a s t e d i s p o s a l have o n l y l i t t l e more knowledge on 
t h e s u b j e c t a r e a t h a n t h a t of t h e a v e r a g e c i t i z e n . The l a c k of compe­
t e n c e i s shown as t h e Bureau of S o l i d Waste Management e s t i m a t e s t h a t 
94 p e r c e n t of e x i s t i n g l a n d d i s p o s a l o p e r a t i o n s and 75 p e r c e n t of i n c i n ­
e r a t i o n f a c i l i t i e s were found t o be i n a d e q u a t e ( 5 ) . 
R e s e a r c h i n t o t h e a r e a of d e c i s i o n models h a s t e n d e d t o c e n t e r 
where t h e s o u r c e of funds a r e . A c o n s i d e r a b l e amount of s t u d y h a s been 
done i n t h e p r i v a t e s e c t o r i n t h e a r e a of c a p i t a l b u d g e t i n g . I n t h e 
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p r i v a t e s e c t o r a m u l t i t u d e of s e l e c t i o n models w i t h d i f f e r e n t a p p r o a c h e s 
e x i s t . I n t h e p u b l i c s e c t o r , what l i t t l e r e s e a r c h i n t o t h e deve lopmen t 
of d e c i s i o n and r a n k i n g models h a s b e e n i n t h e a r e a of p u b l i c works and 
r e s e a r c h and d e v e l o p m e n t . Again t h i s i s where t h e funds a r e . D e c i s i o n 
mode l s t o h e l p l o c a l gove rnmen t s a r e few and f a r b e t w e e n . I t i s j u s t i n 
t h e p a s t t e n y e a r s t h a t c i t y p l a n n i n g h a s r e c e i v e d t h e a t t e n t i o n i t n e e d s . 
The p r o b l e m b o i l s down t o t h e f a c t t h a t g e n e r a l l y t h e d e c i s i o n 
makers a r e u n e d u c a t e d i n t h e a r e a of s o l i d w a s t e d i s p o s a l , t h e y have v e r y 
few t o o l s t o a i d them i n t h e i r d e c i s i o n making p r o c e s s , and t h e y a r e 
f a c e d w i t h complex and m u l t i - d i m e n s i o n a l s e l e c t i o n c r i t e r i a . D e c i s i o n 
making i n t h i s e n v i r o n m e n t i s a d i f f i c u l t t a s k t o say t h e l e a s t . 
Scope of t h e S tudy 
T h i s s t u d y i s c o n c e r n e d w i t h t h e deve lopmen t of a d e c i s i o n model 
which w i l l a i d i n t h e s e l e c t i o n of t h e p r o p e r method of s o l i d w a s t e d i s ­
p o s a l f o r a l o c a l g o v e r n m e n t . Whi le t h e c e n t r a l emphas i s w i l l be p l a c e d 
upon t h e d e v e l o p m e n t of t h e d e c i s i o n m o d e l , t h e s t u d y w i l l i n c l u d e a r e ­
v iew of s o l i d w a s t e d i s p o s a l m e t h o d s , and a r e v i e w and c r i t i q u e of some 
d e c i s i o n mode l s a l r e a d y i n u s e . I t i s t h e i n t e n t i o n of t h e a u t h o r t o 
h o l d t h e t h e o r e t i c a l deve lopmen t t o a minimum and s e e k a d e c i s i o n p r o c e s s 
t h a t w i l l t r u l y a i d t h e d e c i s i o n maker a t t h e l o c a l l e v e l i n a r r i v i n g a t 
an e f f e c t i v e d e c i s i o n . A l though t h e d i s p o s a l of s o l i d w a s t e i s b u t a 
p a r t of t h e e n t i r e s o l i d w a s t e management p l a n , o n l y t h o s e a s p e c t s p e r ­
t a i n i n g t o d i s p o s a l w i l l be c o n s i d e r e d . Any e f f e c t s t h e d i s p o s a l d e c i s i o n 
h a s on o t h e r a s p e c t s of t h e o v e r a l l s o l i d w a s t e management p l a n w i l l be 
p o i n t e d o u t and c o n s i d e r e d . T h i s s t u d y w i l l be c e n t e r e d on t h e u r b a n 
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a r e a s where t h e g r e a t e s t p r o b l e m s e x i s t and where t h e need f o r immedia te 
c o n c e r n i s c e n t e r e d . 
Method of Approach 
T h i s r e s e a r c h was c a r r i e d o u t i n a s e r i e s of f a i r l y d i s t i n c t s t e p s 
a s i s o u t l i n e d b e l o w : 
(1) The p rob l em was i d e n t i f i e d and some f a c t s b e a r i n g on t h e p r o b ­
lem were g i v e n . 
(2) A l i t e r a t u r e s u r v e y was pe r fo rmed t o b o t h f a m i l i a r i z e t h e 
a u t h o r on t h e s u b j e c t a r e a of s o l i d w a s t e d i s p o s a l and t o s e e what work 
had b e e n done i n t h e d e v e l o p m e n t of g o v e r n m e n t a l d e c i s i o n m o d e l s . 
(3 ) A s u r v e y was c o n d u c t e d of c u r r e n t and p r o j e c t e d d i s p o s a l 
m e t h o d s . I n t h i s s u r v e y , t h e a d v a n t a g e s and d i s a d v a n t a g e s of each method 
were n o t e d . 
(4) The n e x t s t e p was t o d e v e l o p a s e l e c t i o n m o d e l . I n t h e d e ­
v e l o p m e n t of t h i s s e l e c t i o n mode l , t h e v a r i o u s a p p r o a c h e s now i n u s e were 
checked f o r t h e i r v a l i d i t y i n t h i s s u b j e c t a r e a . Approaches c o n s i d e r e d 
w e r e : c o n s t r a i n e d o p t i m i z a t i o n models u s i n g such t e c h n i q u e s as l i n e a r 
programming and dynamic p rogramming; economic a n a l y s i s models u s i n g v a r i ­
ous e n g i n e e r i n g economy t e c h n i q u e s ; r i s k a n a l y s i s mode l s which p r o v i d e fo r 
u n c e r t a i n t y ; t h e b e n e f i t - c o s t r a t i o u sed by t h e F e d e r a l gove rnmen t ; and 
d e c i s i o n t h e o r y a p p r o a c h e s which can h a n d l e m u l t i - d i m e n s i o n a l c r i t e r i a 
wh ich a r e b o t h q u a l i t a t i v e and q u a n t i t a t i v e i n n a t u r e . The model d e v e l o p e d 
f o l l o w s t h e d e c i s i o n t h e o r y a p p r o a c h and i s a m u l t i - d i m e n s i o n a l s c o r i n g 
m o d e l . I n t h i s model t h e c r i t e r i a c o n s i d e r e d r e l e v a n t were p r e s e n t e d and 
a method f o r e s t a b l i s h i n g c r i t e r i a w e i g h t s and r a n k i n g a l t e r n a t i v e s i n 
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o r d e r of " w o r t h " was d e v i s e d . 
(5 ) The c r i t e r i a were examined i n d e t a i l and p e r f o r m a n c e m e a s u r e s 
were o u t l i n e d f o r e ach f a c t o r . Measurements of e ach c r i t e r i o n were c o n ­
v e r t e d i n t o common s c a l e . Those c r i t e r i a which were q u a l i t a t i v e i n n a ­
t u r e r e q u i r e d s u b j e c t i v e m e a s u r e m e n t . 
(6) Once t h e model was f u l l y d e v e l o p e d and e x p l a i n e d , an example 
of i t s u s e was g i v e n . 
(7) F i n a l l y , some c o n c l u s i o n s and r ecommenda t ions g e r m a i n t o t h e 
r e s e a r c h were g i v e n t o a i d i n t h e u s e of t h e model and t o i n d i c a t e some 
a r e a s t h a t need a d d i t i o n a l work and s t u d y . 
Th roughou t t h e e n t i r e s t u d y , t h e g o a l of d e v e l o p i n g a s e l e c t i o n 
model " u s a b l e " by d e c i s i o n makers a t t h e l o c a l government l e v e l was k e p t 
pa ramount i n m ind . 
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CHAPTER I I 
LITERATURE SURVEY 
O v e r a l l E v a l u a t i o n of t h e L i t e r a t u r e 
A r e v i e w of t h e l i t e r a t u r e r e v e a l e d many i n t e r e s t i n g f a c t s . 
G e n e r a l l y , p u b l i s h e d p a p e r s c o n c e r n e d w i t h s o l i d w a s t e d i s p o s a l a r e 
w r i t t e n i n a n o n t e c h n i c a l s t y l e and a r e s l a n t e d t o w a r d s t h e l ayman. 
Many a r t i c l e s a r e w r i t t e n i n t h e " l e s s o n s l e a r n e d " fo rma t w i t h t h e 
a u t h o r s champion ing t h e i r p a r t i c u l a r s o l u t i o n t o t h e d i s p o s a l p r o b l e m . 
T h e r e i s a t e n d e n c y f o r i n d i v i d u a l s i n v o l v e d i n s o l i d w a s t e d i s p o s a l 
t o f a l l i n t o a p a r t i c u l a r s c h o o l of t h o u g h t , i . e . a d v o c a t e s of s a n i t a r y 
l a n d f i l l , f o l l o w e r s of i n c i n e r a t i o n , and i m p a s s i o n e d b e l i e v e r s of com­
p o s t i n g . The l i t e r a t u r e i s n o r m a l l y na r row i n s c o p e , d e a l i n g w i t h 
s p e c i f i c a s p e c t s of s o l i d w a s t e d i s p o s a l . 
P r i o r t o t h e 1 9 6 0 ' s , v e r y l i t t l e was p u b l i s h e d on t h i s s u b j e c t . 
O c c a s i o n a l l y an a r t i c l e on l a n d f i l l a p p e a r e d and t h e a d v o c a t e s of com­
p o s t i n g were f a i r l y a c t i v e . Be fo re t h e 1 9 6 0 ' s , r e p o r t s on r e f u s e d i s ­
p o s a l and p a r t i c u l a r l y t h e management end were q u i t e r a r e . The r e a s o n 
f o r t h i s l a c k of i n t e r e s t was u n d o u b t e d l y due t o t h e s c a r c i t y of funds 
t o c o n d u c t r e s e a r c h and t h e ung lamorous s u b j e c t a r e a . The o n l y p e r i o d i ­
c a l s d e v o t e d e x c l u s i v e l y t o s o l i d w a s t e management d u r i n g t h i s p e r i o d 
were Compost S c i e n c e ( c h i e f l y c o n c e r n e d w i t h v a r i o u s a s p e c t s of compos t ­
i n g ) and t h e Re fuse Removal J o u r n a l ( p r i m a r i l y a t r a d e j o u r n a l c o n c e r n e d 
w i t h t h e c o l l e c t i o n and h a u l a s p e c t s . I t i s a s t r o n g a d v o c a t e of l a n d f i l l 
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and i n c i n e r a t i o n ) . 
As t h e t i m e advanced i n t h e 1 9 6 0 ' s , t h e number of p u b l i s h e d p a p e r s 
on s o l i d w a s t e d i s p o s a l i n c r e a s e d . Works of a g e n e r a l n a t u r e were l e s s 
common t h a n t h o s e of a p a r t i c u l a r n a t u r e . The p a p e r s u s u a l l y d e a l t w i t h 
a d e s c r i p t i o n of a p a r t i c u l a r i n s t a l l a t i o n o r a s p e c i f i c c o m m u n i t i e s ' 
s o l u t i o n . I n c i n e r a t i o n came i n t o t h e f o r e f r o n t , w i t h s a n i t a r y l a n d f i l l a 
c l o s e s e c o n d , w h i l e c o m p o s t i n g d e c l i n e d . R e p o r t s on t h e management s i d e 
became more numerous , t h e i n c r e a s e b e i n g d i r e c t l y p r o p o r t i o n a l t o t h e 
a d d i t i o n of F e d e r a l funds i n t o r e s e a r c h . While t h e r e were no new j o u r ­
n a l s d e v o t e d e x c l u s i v e l y t o s o l i d w a s t e , j o u r n a l s whose s u b j e c t a r e a 
d e a l t w i t h p u b l i c s e r v i c e began t o p u b l i s h works i n t h i s a r e a . The 
Amer ican C i t y and P u b l i c Works have i n c r e a s e d t h e number of a r t i c l e s p u b ­
l i s h e d i n t h e a r e a of s o l i d w a s t e . E n v i r o n m e n t a l S c i e n c e and Techno logy 
and W e s t e r n C i t y a r e g i v i n g i n c r e a s e d a t t e n t i o n toward p u b l i s h i n g works 
i n t h i s a r e a . Compost S c i e n c e and Refuse Removal J o u r n a l c o n t i n u e t o be 
g e a r e d t o s o l i d w a s t e management w i t h Compost S c i e n c e s p r e a d i n g i t s scope 
t o i n c l u d e t h e s a l v a g i n g and r e c y c l i n g of s o l i d w a s t e . 
P r o b a b l y t h e two b i g g e s t c o n t r i b u t o r s t o t h e i n c r e a s e of i n t e r e s t 
i n t h e a r e a of s o l i d w a s t e management a r e t h e S o l i d Waste D i s p o s a l Act of 
1965 and t h e c u r r e n t e c o l o g y movement. I n 1965 Congre s s f o c u s e d on t h e 
p r o b l e m of s o l i d w a s t e f o r t h e f i r s t t i m e by p a s s i n g t h e S o l i d Waste 
D i s p o s a l Act of 1965 which a u t h o r i z e d d e m o n s t r a t i o n p r o j e c t s of p rograms 
t o d i s p o s e of s o l i d w a s t e and t o e n c o u r a g e t h e deve lopmen t of new ways t o 
d e a l w i t h t h e p r o b l e m . Most i m p o r t a n t l y , i t made funds a v a i l a b l e f o r r e ­
s e a r c h wh ich a t t r a c t s t h e academic community . The e c o l o g y movement m o b i l ­
i z e d p u b l i c i n t e r e s t and s e n t i m e n t and added r e s p e c t a b i l i t y and some g l a -
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mour t o t h i s f i e l d . As an example of t h e change i n a t t i t u d e ; a p r e s i d e n t 
of a p r i v a t e t r a s h c o l l e c t i o n b u s i n e s s now t e a c h e s a c o l l e g e c o u r s e e n ­
t i t l e d " T e c h n o l o g i c a l F e a s i b i l i t y of R e s o u r c e R e c l a m a t i o n , " and he s t a t e d 
t h a t f i v e y e a r s ago i t was t h e " j u n k b u s i n e s s " ( 6 ) . The p r e 1960 s i t u a ­
t i o n of t h e s c a r c i t y of p a p e r s and r e p o r t s on s o l i d w a s t e s i s c h a n g i n g t o 
one of a b u n d a n c e . 
The l i t e r a t u r e of t h e l a t e 1 9 6 0 ' s and i n t o t h e 7 0 ' s i s g rowing 
more s p e c i f i c and c o n c r e t e i n i t s c o n t e n t . I t i s c h a r a c t e r i z e d by few 
g e n e r a l i z a t i o n s and i s b e g i n n i n g t o d e a l w i t h s o l u t i o n s . More u s a b l e 
d a t a a r e becoming a v a i l a b l e ; howeve r , a g r e a t d e a l of t h e d a t a i s g e a r e d 
more t o t h e e n g i n e e r t h a n t o t h e p l a n n e r and t h e d e c i s i o n m a k e r . A 
s h o r t c o m i n g i s t h e l a c k of c r i t i c a l works which g i v e t h e o t h e r s i d e t o t h e 
p a p e r s which s e l l a p e t p r o c e s s o r a p p r o a c h . T h e r e s t i l l does n o t e x i s t 
a j o u r n a l d e v o t e d d i r e c t l y t o t h e s u b j e c t of s o l i d w a s t e d i s p o s a l and t h e 
l i t e r a t u r e i s s c a t t e r e d and d i f f i c u l t t o f i n d . 
The e n t r y of s y s t e m s a n a l y s i s and o p e r a t i o n s r e s e a r c h t e c h n i q u e s 
i n t o t h e a r e a of s o l i d w a s t e d i s p o s a l was l a t e coming . P r e s e n t l y t h e s e 
d i s c i p l i n e s have b a r e l y s c r a t c h e d t h e s u r f a c e w i t h some work b e i n g done 
i n t h e a r e a of r e g i o n a l p l a n n i n g , t h e c o l l e c t i o n s y s t e m s , and t h e o p t i m a l 
l o c a t i o n of d i s p o s a l f a c i l i t i e s . 
S o l i d Waste D i s p o s a l Methods 
The U n i v e r s i t y of C a l i f o r n i a , u n d e r government c o n t r a c t , h a s com­
p l e t e d an u p - t o - d a t e and c o m p r e h e n s i v e b i b l i o g r a p h y o f work a l r e a d y p u b ­
l i s h e d i n t h e s o l i d w a s t e d i s p o s a l management a r e a ( 7 ) . T h i s b i b l i o g r a p h y , 
which i n c l u d e s a b s t r a c t s , was i n v a l u a b l e i n g u i d i n g t h e l i t e r a t u r e s e a r c h . 
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Most of t h e p a p e r s a b s t r a c t e d i n t h i s work a r e s l a n t e d t o w a r d t h e t e c h n i ­
c a l o p e r a t i o n of components i n t h e s y s t e m w i t h e a c h a u t h o r champion ing 
h i s p a r t i c u l a r p e t method of d i s p o s a l . T h e r e seems t o be a t e n d e n c y f o r 
p e r s o n n e l i n t h e s o l i d w a s t e d i s p o s a l f i e l d t o l i n e up i n s e p a r a t e camps 
i n r e g a r d t o a p a r t i c u l a r d i s p o s a l me thod . T h i s n a r r o w m i n d e d n e s s h a s 
t e n d e d t o f o r c e a c e r t a i n d i s p o s a l d e c i s i o n a s t h e f i r s t s t e p and t h e n a 
s t u d y i s made t o j u s t i f y t h e d e c i s i o n . 
The Amer ican P u b l i c Works A s s o c i a t i o n ' s book , M u n i c i p a l Refuse D i s ­
p o s a l ( 8 ) , i s a good c o m p r e h e n s i v e s t u d y of a l l a s p e c t s of s o l i d w a s t e 
d i s p o s a l i n c l u d i n g a d i s c u s s i o n on t h e v a r i o u s d i s p o s a l m e t h o d s , l e s s o n s 
l e a r n e d , and s u g g e s t i o n s f o r p l a n n i n g . F l i n t o f f and M i l l a r d (9) p r e s e n t 
t h e B r i t i s h v i ew of t h e same s u b j e c t a r e a . The U n i v e r s i t y of C a l i f o r n i a 
h a s p u b l i s h e d a c o m p r e h e n s i v e s t u d y on s o l i d w a s t e management ( 1 0 ) . T h i s 
s t u d y u s e d t h e m u l t i - d i s c i p l i n e d s y s t e m s a p p r o a c h t o l o o k i n t o a wide 
r a n g e of p r o b l e m a r e a s i n s o l i d w a s t e management . S u b j e c t a r e a s c o v e r e d 
were t h e u s e of o p e r a t i o n s r e s e a r c h t e c h n i q u e s , p l a n n i n g and e c o n o m i c s , 
p u b l i c h e a l t h , and t e c h n o l o g y . I n t h e o p e r a t i o n s r e s e a r c h p h a s e , t h e o b ­
j e c t i v e was t o e x p l o r e t h e p o t e n t i a l of o p e r a t i o n s r e s e a r c h t o h e l p i n 
t h e d e f i n i t i o n and s o l u t i o n of s o l i d w a s t e d i s p o s a l p r o b l e m s . A w a s t e 
g e n e r a t i o n model was d e v e l o p e d h a v i n g sub mode l s as s u b o r d i n a t e e l e m e n t s 
which were u s e f u l i n s t u d y i n g a r e a l w o r l d s y s t e m . 
Works p u b l i s h e d on t h e v a r i o u s methods of d i s p o s a l a r e n u m e r o u s . 
These r e p o r t s a r e o f t e n t e c h n i c a l i n n a t u r e and a r e w r i t t e n i n s u p p o r t of 
t h e p a r t i c u l a r d i s p o s a l method b e i n g a d v o c a t e d . Some of t h e b e t t e r works 
a r e : 
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1 . Corey p u b l i s h e d (11) a book which i n c l u d e s i m p o r t a n t t h e o r e t i ­
c a l and p r a c t i c a l a s p e c t s of i n c i n e r a t i o n . 
2 . Amer ican S o c i e t y of M e c h a n i c a l E n g i n e e r s ( 1 2 ) , ( 1 3 ) , (14) h a s 
a s e r i e s of r e p o r t s t h a t i n c l u d e a r t i c l e s p r e s e n t e d i n t h e 1964, 6 6 , 68 
N a t i o n a l I n c i n e r a t i o n C o n f e r e n c e s . 
3 . C l a r k e , S . M. (15) w r o t e an a r t i c l e which l o o k s i n t o t h e c o s t s 
of i n c i n e r a t o r s . 
4 . B lanke ( 1 6 ) , Buck land ( 1 7 ) , Kramer ( 1 8 ) , C o n n e l l ( 1 9 ) , Rogus 
( 2 0 ) , and Ve l zy (21) a l l p u b l i s h e d a r t i c l e s on t h e p o t e n t i a l s i n i n c i n e r a ­
t i o n t o i n c l u d e v a r i o u s u s a g e s of t h e h e a t from i n c i n e r a t i o n . 
5 . J o h n s o n and Anderson (22) p r e s e n t e d an economic f e a s i b i l i t y 
s t u d y f o r a r e f u s e and s l u d g e c o m p o s t i n g p l a n t . 
6 . The c i t y of A t l a n t a (23) h a s p u b l i s h e d a f a c t u a l r e p o r t on t h e 
c o s t s of r u n n i n g s a n i t a r y l a n d f i l l s . 
7 . An a r t i c l e was p u b l i s h e d i n P u b l i c Works (24) which d i s c u s s e d 
r e f u s e d i s p o s a l v i a r a i l r o a d l a n d h a u l . 
8 . S u t i n (25) p r e s e n t e d an a r t i c l e a d v o c a t i n g t h e p u l v e r i z a t i o n 
of s o l i d w a s t e s . 
9 . Compton and Bawerman (26) d i s c u s s e d t h e e f f e c t s t h e v a r i o u s 
d i s p o s a l me thods have on a i r p o l l u t i o n . 
T h i s l i s t i s b u t a sample of t h e numerous works p u b l i s h e d on t h e 
s u b j e c t a r e a of s o l i d w a s t e d i s p o s a l t h a t a r e o r i e n t e d t o w a r d s t h e t e c h ­
n i c i a n . 
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P l a n n i n g f o r D i s p o s a l 
One of t h e s i g n i f i c a n t p a r t s of t h e S o l i d Waste D i s p o s a l Act of 
1965 was t h e a u t h o r i z a t i o n of g r a n t s f o r s t a t e and i n t e r s t a t e p l a n n i n g 
which p r o v i d e d f o r s u r v e y s of s o l i d w a s t e d i s p o s a l p r a c t i c e s and p r o b ­
l e m s , and of d e v e l o p i n g s o l i d and w a s t e d i s p o s a l p l a n s f o r such a r e a s . 
T h i s was t h e mechanism by which l o n g - r a n g e p l a n s f o r s o l i d w a s t e d i s p o s a l 
c o u l d be made ( 2 7 ) . Here i t was r e c o g n i z e d t h a t p l a n n i n g must be done on 
a c o m p r e h e n s i v e b a s i s and t h a t s o l i d w a s t e p l a n s mus t be c o n s i s t e n t w i t h 
t h e b r o a d n e e d s and m u l t i - d i m e n s i o n a l o b j e c t i v e s of t h e community and 
t h e s u r r o u n d i n g r e g i o n . 
T o f t n e r (28) p r e s e n t e d a document , p u b l i s h e d by t h e Bureau of 
S o l i d Waste Management , i n t e n d e d t o a i d t h e v a r i o u s s t a t e s i n p r e p a r i n g 
c o m p r e h e n s i v e s o l i d w a s t e management p l a n s . T h i s document d e s c r i b e s t h e 
b a s i c f e a t u r e s of t h e p l a n n i n g p r o c e s s . A b a s i c p l a n n i n g model i s p r e ­
s e n t e d ( F i g u r e 3) and a g u i d e t o p r e p a r a t i o n of t h e w r i t t e n p l a n i s g i v e n . 
No m e t h o d o l o g y i s p r e s e n t e d f o r d e c i d i n g among t h e v a r i o u s d i s p o s a l a l ­
t e r n a t i v e s . The u s e of O p e r a t i o n s R e s e a r c h t e c h n i q u e s i s recommended; 
however , no s p e c i f i c s a r e g i v e n . 
F o l l o w i n g t h e g u i d a n c e of t h e S o l i d Waste D i s p o s a l Act of 1965 , 
s e v e r a l l o c a l gove rnmen t s have d e v e l o p e d s o l i d w a s t e d i s p o s a l p l a n s a f t e r 
p e r f o r m i n g c o m p r e h e n s i v e s t u d i e s of t h e p r o b l e m i n t h e i r a r e a . The Bureau 
of S o l i d Waste Management h a s p u b l i s h e d s e v e r a l of t h e s e s t u d i e s as sample 
p l a n s . Morse and Roth (29) u s e d a s y s t e m s a n a l y s i s a p p r o a c h f o r r e g i o n a l 
h a n d l i n g of s o l i d w a s t e d i s p o s a l i n t h e B u f f a l o , New York a r e a . The e n ­
t i r e w a s t e d i s p o s a l s y s t e m was modeled and t h e model i n c l u d e d a l l t h e 
components and d i s p l a y e d t h e i r i n t e r a c t i o n s . T h i s i s t h e i n i t i a l u s e of 
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F i g u r e 3 . B a s i c P l a n n i n g Model 
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s y s t e m s a n a l y s i s i n t h i s f i e l d , and w h i l e t h i s e f f o r t was f a r from com­
p r e h e n s i v e , i t can s e r v e as a s t a r t f o r p l a n n e r s i n t h e a p p l i c a t i o n of 
q u a n t i t a t i v e t e c h n i q u e s f o r e s t a b l i s h i n g more e f f i c i e n t s o l i d w a s t e s y s ­
t e m s . A f a c i l i t y s e l e c t i o n model which was d e v e l o p e d as a compute r p r o ­
gram was p r e s e n t e d . T h i s s t u d y p r o v i d e s good i n s i g h t i n t o t h e complex 
n a t u r e of t h e p r o b l e m and p o i n t s o u t t h e need f o r a d d i t i o n a l r e s e a r c h . 
J o n e s and Henry (30) a l s o p r e p a r e d a s t u d y f o r Oakland County , 
M i c h i g a n a d j a c e n t t o D e t r o i t . T h i s was a s t a f f s t u d y a p p r o a c h u s i n g no 
s y s t e m s a n a l y s i s o r o p e r a t i o n r e s e a r c h t e c h n i q u e s . The s t r a n g e p a r t 
a b o u t t h i s s t u d y was t h a t t h e method of d i s p o s a l was d e c i d e d i n advance 
by some i n t u i t i v e means and t h e n t h e s t u d y was made t o s u p p o r t t h e d e ­
c i s i o n . T h i s backwards a p p r o a c h seems t o r u n c o n t r a r y t o any a c c e p t e d 
p l a n n i n g p r o c e s s . No o t h e r a l t e r n a t i v e d i s p o s a l methods were c o n s i d e r e d . 
Thomas, Dean, and H a s k i n s (31) p r e p a r e d a s t u d y f o r Cascade County , 
Mon tana . T h i s r e p o r t u s e d a s t a n d a r d s t a f f s t u d y a p p r o a c h t o t h e d e v e l o p ­
ment of t h e p l a n . I t does p o i n t o u t some of t h e p rob l ems e n c o u n t e r e d i n 
a more r u r a l e n v i r o n m e n t . V a r i o u s a l t e r n a t i v e s were c o n s i d e r e d and t h e 
d e c i s i o n was r e a c h e d by t h e u s e of economic a n a l y s i s . No s t r u c t u r e d d e ­
c i s i o n model was u s e d . 
Whi le t h e m e t h o d o l o g y u s e d i n p l a n n i n g f o r s o l i d w a s t e d i s p o s a l 
h a s improved and more l o c a l gove rnmen t s a r e p l a n n i n g , no d e c i s i o n models 
a r e i n u s e which a i d t h e d e c i s i o n makers i n a r r i v i n g a t s o l u t i o n s t h a t 
maximize t h e " w o r t h " of t h e d e c i s i o n t o t h e l o c a l communi ty . 
The R e s o u r c e Recovery Act of 1969 (32) i s a b i l l which amends t h e 
S o l i d Waste D i s p o s a l Act of 1965 i n o r d e r t o p r o v i d e f i n a n c i a l a s s i s t a n c e 
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i n t h e c o n s t r u c t i o n of s o l i d w a s t e d i s p o s a l f a c i l i t i e s . T h i s a c t goes 
beyond t h e Act of 1965 which o n l y a l l o w e d funds f o r r e s e a r c h and d e v e l o p ­
ment and funds t o a i d i n t h e p r e p a r a t i o n of p l a n s . 
The l i t e r a t u r e , as p e r t a i n s t o d e c i s i o n making i n s o l i d w a s t e d i s ­
p o s a l , i s a l m o s t n o n e x i s t e n t . An a r t i c l e by Wolfe and Zinn (33) a d v o c a t e d 
t h e u s e of s y s t e m s a n a l y s i s i n t h e s o l v i n g of s o l i d w a s t e d i s p o s a l p r o b ­
l e m s . I t was a vague a r t i c l e s t r e s s i n g t h e need f o r u s a g e of t h e sy s t ems 
a p p r o a c h ; howeve r , i t d i d n o t p r e s e n t any s p e c i f i c d e c i s i o n m o d e l s . 
K lee and G a r l a n d (34) d i s c u s s e d t h e p o s s i b l e u s e of d e c i s i o n t r e e s i n 
s o l i d w a s t e p l a n n i n g a s r e g a r d s t o what d i s p o s a l a l t e r n a t i v e t o c o n s i d e r . 
T h i s a r t i c l e was a l m o s t a d i r e c t t r a n s l a t i o n of M a g r e e ' s work on d e c i s i o n 
t r e e s as u s e d i n c a p i t a l i n v e s t m e n t . T h i s a p p r o a c h i s of l i t t l e v a l u e as 
t h e demand f o r d i s p o s a l w i l l r e m a i n and t h e amount of r e f u s e t o be d i s ­
posed of i s i n c r e a s i n g a t a p r e d i c t a b l e r a t e . T h i s method i s u s e f u l o n l y 
when u n c e r t a i n t i e s a r e p r e s e n t . I t a l s o i s one d i m e n s i o n a l , as i t d e a l s 
o n l y w i t h t h e c o s t c r i t e r i o n . These two a r t i c l e s r e p r e s e n t a b o u t a l l 
t h e r e i s w r i t t e n on d e c i s i o n making d i r e c t l y r e l a t e d t o s o l i d w a s t e 
d i s p o s a l . 
Government a g e n c i e s t h a t have r e s e a r c h and deve lopmen t r e s p o n s i ­
b i l i t i e s have p rompted r e s e a r c h i n t o d e c i s i o n models u sed i n p r o j e c t s e ­
l e c t i o n . I n t h i s a r e a , a l a r g e number of p a p e r s h a s b e e n w r i t t e n which 
p r o p o s e models f o r t h e p r o j e c t s e l e c t i o n d e c i s i o n . One r e c e n t b i b l i o g ­
r a p h y (35) i d e n t i f i e s o v e r 150 such p a p e r s . As s e l e c t i o n of p r o j e c t s i n 
R and D c l o s e l y p a r a l l e l s t h e d e c i s i o n e n v i r o n m e n t i n s o l i d w a s t e d i s p o ­
s a l , s e v e r a l of t h e s e a p p r o a c h e s have d e f i n i t e m e r i t and can be m o d i f i e d 
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f o r u s e i n t h e s o l i d w a s t e d e c i s i o n e n v i r o n m e n t . Both d e c i s i o n a r e a s a r e 
c o n c e r n e d w i t h m u l t i - d i m e n s i o n a l c r i t e r i a and a r e i n v o l v e d w i t h g o v e r n ­
m e n t a l d e c i s i o n m a k i n g . The unknown i s a g r e a t e r f a c t o r i n R and D p r o j ­
e c t s e l e c t i o n , w h e r e a s i n s o l i d w a s t e , t h e d e c i s i o n i s b e i n g made a b o u t 
a l t e r n a t i v e s y s t e m s which a r e u s u a l l y t r i e d and t r u e m e t h o d s . 
The mode l s u s e d i n R and D can be c l a s s i f i e d i n t o fou r c a t e g o r i e s : 
1 . S c o r i n g M o d e l s , e . g . ( 3 6 ) , ( 3 7 ) , compute an o v e r a l l p r o j e c t 
s c o r e b a s e d on r a t i n g s a s s i g n e d t o each a l t e r n a t i v e p r o j e c t s c o r e d ove r 
s e v e r a l c r i t e r i a . Both q u a l i t a t i v e and q u a n t i t a t i v e c r i t e r i a can be 
h a n d l e d i n t h e s e models and t h e models a r e d e s i g n e d t o o p e r a t e w i t h s u b ­
j e c t i v e d a t a . 
2 . Economic models such as r a n k i n g on t h e R a t e of R e t u r n , The 
L o r i e - S a v a g e r a t i o , t h e Solomen m e a s u r e , and t h e Maximum P r o s p e c t i v e Va lue 
C r i t e r i o n b a s e p r o j e c t r a n k i n g s on economic c r i t e r i a ( 3 8 ) , ( 3 9 ) , ( 4 0 ) . 
3 . C o n s t r a i n e d o p t i m i z a t i o n mode l s ( 4 1 ) , ( 4 2 ) , (43) s e e k t o o p t i ­
mize some economic o b j e c t i v e f u n c t i o n s u b j e c t t o s p e c i f i c r e s o u r c e c o n ­
s t r a i n t s . 
4 . R i s k a n a l y s i s m o d e l s , which a r e b a s e d on a s i m u l a t i o n a n a l y s i s 
p e r f o r m e d on p r o b a b i l i s t i c i n p u t s , w i t h t h e r e s u l t s b e i n g g i v e n i n d i s ­
t r i b u t i o n form as r e g a r d s e f f e c t s on t h e s p e c i f i c c r i t e r i a c o n s i d e r e d . 
Of t h e f o u r c a t e g o r i e s , t h e s c o r i n g model c a t e g o r y seems t o p r e s e n t t h e 
b e s t a p p r o a c h f o r d e c i s i o n making a t t h e l o c a l government l e v e l . T h i s 
r e a l i z a t i o n w i l l be c o v e r e d more i n d e t a i l i n C h a p t e r IV. 
S e i n f e l d and McBride (44) have s t u d i e d t h e p rob lems of o p t i m i z a t i o n 
w i t h m u l t i p l e p e r f o r m a n c e c r i t e r i a . The o p t i m i z a t i o n p r o b l e m t h e y c o n ­
s i d e r e d was complex and had s e v e r a l noncomparab l e p e r f o r m a n c e c r i t e r i a . 
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A p r a c t i c a l scheme i s p r o p o s e d f o r p rob l ems i n which t h e c r i t e r i a can be 
r a n k e d i n o r d e r of i m p o r t a n c e . The s o l u t i o n p r o c e d u r e i n v o l v e s a n o n l i n e a r 
programming t e c h n i q u e . I n t h e a r e a of r e s e a r c h and d e v e l o p m e n t , Moore and 
Baker h a v e w r i t t e n two p a p e r s p r o m o t i n g t h e u s e of s c o r i n g models i n t h e 
e v a l u a t i o n of a l t e r n a t i v e s . I n t h e f i r s t a r t i c l e (45) t h e a d v a n t a g e s and 
d i s a d v a n t a g e s of t h e u s e of t h e s c o r i n g models a r e d i s c u s s e d . Two main 
o b j e c t i o n s t o t h e u s e of s c o r i n g models a r e : F i r s t , t h e s c o r i n g model i s 
o f t e n t h o u g h t of as b e i n g c o n s i d e r a b l y l e s s a c c u r a t e i n i t s a b i l i t y t o 
p r o c e s s d a t a t h a n economic a n a l y s i s o r m a t h e m a t i c a l a p p r o a c h e s t o p r o j e c t 
s e l e c t i o n . S e c o n d l y , b e c a u s e of l a c k of e x p l i c i t model s t r u c t u r e and 
due t o t h e r a t h e r a r b i t r a r y manner i n wh ich p r e v i o u s s c o r i n g models have 
b e e n p r e s e n t e d , i t i s n e a r l y i m p o s s i b l e t o p r e s c r i b e how t o c o n s t r u c t an 
a c c e p t a b l e model f o r a s p e c i f i c s i t u a t i o n . The b u l k of t h e a r t i c l e p r e ­
s e n t s ways i n which t h e s e two o b j e c t i o n s can be ove rcome . I n t h e s econd 
a r t i c l e (46) t h e two a u t h o r s compare t h r e e t e s t m o d e l s ; a s c o r i n g m o d e l , 
an economic m o d e l , and a c o n s t r a i n e d o p t i m i z a t i o n m o d e l . The r e s u l t s of 
t h e e x p e r i m e n t s u g g e s t t h a t s c o r i n g mode l s compare f a v o r a b l y w i t h t h e 
o t h e r two methods and a r e n e i t h e r as r e s t r i c t e d no r as p o w e r l e s s as p r e ­
v i o u s l y b e l i e v e d . 
A f i n a l a i d t o d e c i s i o n making u s e d by government a g e n c i e s t h a t 
n e e d s t o be c o v e r e d i s t h e u s e of t h e b e n e f i t - c o s t r a t i o i n d e t e r m i n i n g 
t h e a c c e p t a b i l i t y of p r o j e c t s . S e v e r a l s t a n d a r d e n g i n e e r i n g economy 
t e x t b o o k s , such as DeGarmo (47) and T a y l o r (48) p r o v i d e a d e q u a t e c o v e r a g e 
on t h e d e f i n i t i o n and u s e of t h e b e n e f i t - c o s t r a t i o . The b e n e f i t - c o s t 
r a t i o i s u s e d i n t h o s e a g e n c i e s d e a l i n g w i t h p u b l i c works p r o j e c t s and 
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t r a n s p o r t a t i o n s y s t e m s . The b e n e f i t - c o s t r a t i o h a s many p r o b l e m s and 
l i m i t a t i o n s when i t i s u s e d and an a r t i c l e by C r u m l i s h (49) c o v e r s t h e 
a d v a n t a g e s and s h o r t c o m i n g s of t h i s a p p r o a c h . 
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CHAPTER I I I 
DISPOSAL METHODS AND CHARACTERISTICS 
The p u r p o s e of t h i s c h a p t e r i s t o p r o v i d e a g e n e r a l u n d e r s t a n d i n g 
of t h e o p e r a t i n g c h a r a c t e r i s t i c s , a d v a n t a g e s , and d i s a d v a n t a g e s of v a r i ­
ous s o l i d w a s t e d i s p o s a l m e t h o d s . The c o v e r a g e w i l l be g e n e r a l and no 
a t t e m p t w i l l be made t o p r e s e n t a d e t a i l e d , t e c h n i c a l d e s c r i p t i o n of t h e 
d i s p o s a l o p e r a t i o n s . 
Open P i t D i s p o s a l 
Open p i t d i s p o s a l s i m p l y i n v o l v e s t h e dumping of c o l l e c t e d r e f u s e 
i n a s i t e s e t a s i d e f o r t h a t p u r p o s e . I t i s p e r h a p s t h e o l d e s t method 
and i s s t i l l i n u s e by a p p r o x i m a t e l y 30 p e r c e n t of t h e c i t i e s , e s p e c i a l l y 
t h o s e h a v i n g s u f f i c i e n t , i n e x p e n s i v e l a n d a r e a s d i s t a n t from t h e c i t y 
p r o p e r . T h i s method i s t h e c r u d e s t method of d i s p o s a l and i s on a l e v e l 
w i t h t h e o u t d o o r t o i l e t ; b o t h w i l l meet t h e b a s i c r e q u i r e m e n t s i n an 
emergency , b u t a r e n o t d e s i r a b l e as pe rmanen t f a c i l i t i e s f o r a l o c a l 
g o v e r n m e n t . 
Advan tages D i s a d v a n t a g e s 
1 . I n e x p e n s i v e t o o p e r a t e . 1 . C o n t r i b u t e s t o a i r and w a t e r p o l ­
l u t i o n . 
2 . Are h a r b o r a g e s of d i s e a s e v e c t o r s . 
3 . Are a s o u r c e of f i r e s . 
4 . S e r i o u s n u i s a n c e s and h e a l t h h a ­
z a r d s r e s u l t . 
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5 . Of f e r u n s i g h t l y c o n d i t i o n s t o t h e 
s u r r o u n d i n g a r e a . 
6 . Even t h e b e s t open p i t i s an u n ­
s a t i s f a c t o r y s o l u t i o n . 
S a n i t a r y L a n d f i l l 
S a n i t a r y l a n d f i l l i s a d i s p o s a l t e c h n i q u e i n which each d a y ' s c o l ­
l e c t e d r e f u s e i s c o m p l e t e l y c o v e r e d w i t h a l a y e r of e a r t h a t l e a s t one 
f o o t i n d e p t h , t h u s e l i m i n a t i n g most of t h e o f f e n s i v e f e a t u r e s a s s o c i a t e d 
w i t h open p i t d i s p o s a l . The r e f u s e i s a l s o compacted on s i t e , u s u a l l y by 
a c r a w l e r t r a c t o r . S i t e s i n v o l v i n g l o n g h a u l s n e c e s s i t a t e t h e b u i l d i n g 
of t r a n s f e r s t a t i o n s . 
Advan tages 
1 . Smal l i n i t i a l c a p i t a l i n v e s t ­
m e n t . (Cos t of s u b m a r g i n a l 
l a n d . ) 
2 . Low o p e r a t i n g c o s t s . 
3 . S i m p l i c i t y of o p e r a t i o n . 
4 . Rec l ammat ion of u n u s a b l e l a n d . 
5 . Almost no a i r p o l l u t i o n . 
6 . Combined g a r b a g e and r e f u s e 
c o l l e c t i o n i s p o s s i b l e , no 
s o r t i n g i s r e q u i r e d , i . e . , a 
l ower c o l l e c t i o n c o s t . 
7 . P e r s o n n e l r e q u i r e m e n t s a r e 
m i n i m a l . 
8 . I t i s a f l e x i b l e o p e r a t i o n , 
c a p a b l e of a c c e p t i n g v a r y ­
i n g i n p u t s . 
D i s a d v a n t a g e s 
1 . Lack of d e c o m p o s i t i o n of some 
i t e m s ; s i t e i s a c t i v e i n e x c e s s 
of 30 y e a r s . 
2 . Source of w a t e r p o l l u t i o n , b a c ­
t e r i a l , and c h e m i c a l c o n t a m i n a ­
t i o n of s u r f a c e and u n d e r g r o u n d 
w a t e r s y s t e m s . 
3 . H e a l t h h a z a r d i f n o t p r o p e r l y r u n . 
4 . H i g h e r t r a n s p o r t c o s t s as s i t e s 
a r e n o t u s u a l l y s i t u a t e d c l o s e i n . 
5 . R e q u i r e s l a r g e q u a n t i t i e s of l a n d . 
6 . O p e r a t i o n a l p rob lems may be f r e ­
q u e n t i n i n c l e m e n t w e a t h e r . 
7 . U n d i s i n t e g r a t e d r e f u s e may c a t c h 
on f i r e . 
8 . F i l l s may g e n e r a t e d a n g e r o u s g a s e s . 
9 . C l o s e i n u r b a n l a n d h a s become t o o 
v a l u a b l e f o r d i s p o s a l m e a n s . 
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I n c i n e r a t i o n 
I n c i n e r a t i o n i s t h e c o n t r o l l e d b u r n i n g of r e f u s e ( e x c l u d i n g u n -
b u r n a b l e and most c o n s t r u c t i o n w a s t e ) i n e s p e c i a l l y d e s i g n e d c e n t r a l l y 
l o c a t e d f u r n a c e s . B u r n i n g t e m p e r a t u r e s a r e m a i n t a i n e d be tween 1,400 and 
2 , 0 0 0 d e g r e e s F a h r e n h e i t t o i n s u r e c o m p l e t e c o m b u s t i o n . T h i s method i s 
n o t a c o m p l e t e d i s p o s a l me thod , as n o t a l l r e f u s e can be p r o c e s s e d , and 
a f t e r t h e p r o c e s s i s c o m p l e t e d , t h e i n e r t a sh must be d i s p o s e d of . The 
r e s i d u e wh ich h a s one f o u r t h t h e o r i g i n a l mass and one t e n t h of t h e 
o r i g i n a l volume of t h e r e f u s e , c a n be u t i l i z e d f o r r o a d s u r f a c i n g or as 
c o n s t r u c t i o n f i l l . 
A d v a n t a g e s 
1 . T h e r e i s an 85-95 p e r c e n t 
r e d u c t i o n i n volume of 
r e f u s e . 
2 . A s t e r i l e , i n e r t a sh i s 
what r e m a i n s . 
3 . The h e a t of c o m b u s t i o n can be 
u t i l i z e d t o p r o d u c e e l e c t r i ­
c i t y , s t e a m , d r y s l u d g e , and 
t o p u r i f y s e a w a t e r . T h i s u s e 
c a n o f f s e t c o s t s from 25-40 
p e r c e n t . 
4 . S i t e can be c e n t r a l l y l o c a t e d 
f o r economic h a u l . 
5 . Min imal n u i s a n c e from v e ­
h i c l e s , n o i s e , a s h , o d o r , e t c . 
6 . Smal l s i t e r e q u i r e d . 
D i s a d v a n t a g e s 
1 . The re i s a h i g h i n i t i a l c a p i t a l 
i n v e s t m e n t . 
2 . The o p e r a t i o n and m a i n t e n a n c e 
c o s t i s h i g h . 
3 . T h i s method r e s u l t s i n a i r p o l ­
l u t i o n ( p r i n c i p a l l y p a r t i c u l a t e s 
and h y d r o c a r b o n s ) and r e q u i r e s 
e x p e n s i v e a i r p o l l u t i o n c o n t r o l 
d e v i c e s . 
4 . T h i s i s n o t a c o m p l e t e d i s p o s a l 
method as a s h e s and o t h e r r e s i ­
due from t h e f u r n a c e s must be 
h a u l e d t o a d i s p o s a l s i t e . 




Compost ing i s a b i o c h e m i c a l p r o c e s s which a l t e r s t h e c o m p o s i t i o n 
of o r g a n i c m a t e r i a l s i n t o a s t a b l e , h u m u s - l i k e end p r o d u c t . Modern com­
p o s t i n g i s a r a p i d b u t p a r t i a l d e c o m p o s i t i o n of m o i s t , s o l i d o r g a n i c 
m a t t e r by t h e u s e of m i c r o o r g a n i s m s u n d e r c o n t r o l l e d c o n d i t i o n s . T h i s 
p r o c e s s r e q u i r e s t h e s e p a r a t i o n of n o n c o m p o s t a b l e s such a s g l a s s and 
m e t a l s f o r s a l v a g e o r f u r t h e r d i s p o s a l . T h i s p r o c e s s u s u a l l y combines 
c o m p o s t a b l e r e f u s e w i t h sewage s l u d g e o r manure i n t h e deve lopmen t of a 
s o i l e n r i c h m e n t end p r o d u c t . 
Advan tages 
1 . T h i s method p r o d u c e s a u s a b l e 1 , 
end p r o d u c t w h i c h , i f i t c an 
be s o l d , can o f f s e t d i s p o s a l 
c o s t s . I n E u r o p e , which i n c i - 2 . 
d e n t a l l y u t i l i z e s compos t i ng 
more e x t e n s i v e l y , t h e c o s t t o 3 . 
p r o c e s s one t o n of raw r e f u s e 
was $ 4 . 5 5 and t h e a v e r a g e income 
from s a l e s amounts t o $ 0 . 9 0 p e r 4 . 
t o n of raw r e f u s e f o r an a v e r ­
age n e t c o s t of $ 3 . 6 5 which com­
p a r e s f a v o r a b l y w i t h t h e c o s t 5 . 
of o t h e r methods of d i s p o s a l 
( 5 0 ) . The c o s t o f f s e t does n o t 
a c c o u n t f o r t h e s a v i n g s a c ­
c r u e d by t h e amount of m a t e r i ­
a l s c o n s e r v e d . 
2 . P r o d u c e s a s o i l e n r i c h e r and 
o f f e r s f a v o r a b l e c o n d i t i o n s f o r 
s a l v a g e of r a g s , g l a s s , p a p e r , 
c a n s , and m e t a l s . 
3 . 
4 . H a u l i n g of r e f u s e t o s i t e i s m i n i ­
mized as t h e p l a n t can be l o c a t e d 
c l o s e i n . 
D i s a d v a n t a g e s 
O p e r a t i n g c o s t s a r e h i g h ( l a b o r 
needed i n s e g r e g a t i o n p r o c e s s ) . 
I n i t i a l i n v e s t m e n t c o s t s a r e h i g h . 
No s t e a d y m a r k e t f o r t h e end 
p r o d u c t h a s been found . 
Bad o d o r s and p o s s i b l e p u b l i c 
h e a l t h p r o b l e m r e s u l t s . 
T h i s i s n o t a c o m p l e t e d i s p o s a l 
s o l u t i o n . 
Combines t h e p r o c e s s of g a r b a g e and 
sewage s l u d g e d i s p o s a l . 
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5 . S i t e f o r p l a n t does n o t r e ­
q u i r e e x t e n s i v e l a n d a r e a . 
6 . High c o n s e r v a t i o n of m a t e r i ­
a l s r e s u l t s . 
Dumping a t Sea 
T h i s method was u s e d i n t h e p a s t ; however , due t o e x c e s s i v e p o l l u ­
t i o n of s h o r e a r e a s , t h e U n i t e d S t a t e s Supreme Cour t p r o h i b i t e d t h i s 
method of d i s p o s a l i n 1933 ( 5 1 ) . C e r t a i n i t e m s a r e a l l o w e d t o be dumped 
a t s e a , such a s ammuni t ion and i n e r t c a r b o d i e s . R e c e n t l y , new d e v e l o p ­
ments have a r i s e n which open up t h i s method of d i s p o s a l . I t h a s b e e n 
s u g g e s t e d t h a t c a r b o d i e s and l a r g e i n e r t w a s t e be dumped a t s e a t o form 
a r t i f i c i a l r e e f s . C o n s i d e r a t i o n h a s a l s o b e e n g i v e n t o t h e p o s s i b i l i t y 
of c o m p a c t i n g r e f u s e i n t o d e n s e s i n k a b l e b a l e s and dumping a t s e a . I t 
h a s a l s o b e e n s u g g e s t e d t h a t r e f u s e be i n c i n e r a t e d a t s e a and t h e i n e r t 
r e s i d u e be dumped. 
D i s a d v a n t a g e s Advan tages 
1 . The c r e a t i o n of a r t i f i c i a l 
r e e f s , t h e r e b y i n c r e a s i n g 
a q u a t i c l i f e b r e e d i n g 
g r o u n d s . 
2 . A good means t o d i s p o s e 
of l a r g e b u l k y i t e m s which 
t a k e up v a l u a b l e l a n d s p a c e . 
1 . The l ong h a u l o f f s h o r e t o a v o i d 
p o l l u t i o n and t o p l a c e r e f u s e i n 
d e s i r a b l e l o c a t i o n s i s e x p e n s i v e . 
2 . V a r i a t i o n i n s e a and w e a t h e r c o n ­
d i t i o n s a f f e c t s t h e r e l i a b i l i t y 
of t h i s o p e r a t i o n . 
3 . I t would n o t be a c o m p l e t e method 
of d i s p o s a l . 
F e e d i n g Food Wastes t o Swine 
Only g a r b a g e can be d i s p o s e d of by f e e d i n g i t t o s w i n e . The g a r ­
bage must be s e p a r a t e d from u n e d i b l e r e f u s e , cooked t o d e s t r o y d i s e a s e 
o r g a n i s m s , and fed t o hogs on f a r m s , e s p e c i a l l y b u i l t f o r g a r b a g e f e e d i n g , 
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L o c a l gove rnmen t s no l o n g e r u s e t h i s method; howeve r , some p r i v a t e c o n ­
t r a c t o r s s t i l l d i s p o s e of g a r b a g e by c o n t r a c t i n g w i t h r e s t a u r a n t s and 
l a r g e i n s t i t u t i o n s . T h i s p r a c t i c e i s g e n e r a l l y f a d i n g o u t of u s e . 
Advan tages D i s a d v a n t a g e s 
1 . A s o u r c e of f e e d . 1 . P r e s e n t s a h e a l t h h a z a r d even 
u n d e r i d e a l o p e r a t i n g c o n d i t i o n s . 
2 . May p r o v i d e an a d d i t i o n a l 
r e v e n u e s o u r c e f o r a l o c a l 2 . I t i s c o s t l y t o cook t h e g a r b a g e . 
g o v e r n m e n t . 
3 . I t p r e s e n t s an e y e s o r e and i s a 
s o u r c e of w a t e r p o l l u t i o n . 
4 . I t i s n o t a c o m p l e t e d i s p o s a l 
p r o c e s s , i . e . t h e a n i m a l w a s t e 
must be f u r t h e r d i s p o s e d of . 
5 . T h e r e i s a r e q u i r e m e n t f o r 
s e p a r a t i o n . 
S a l v a g e 
The t e r m s a l v a g e c o v e r s a m u l t i t u d e of d i s p o s a l p r o c e s s e s : t h e 
r e n d e r i n g of a n i m a l w a s t e s f o r f a t s ; and t h e s o r t i n g of r e f u s e f o r m e t a l s , 
t i n c a n s , g l a s s , p a p e r , r a g s , and o t h e r m a t e r i a l s t h a t can be r e s o l d . 
S a l v a g e i s mos t p r o f i t a b l e when t h e r e f u s e i s homogeneous , as i s commer­
c i a l and i n d u s t r i a l w a s t e . When s a l v a g e a b l e m a t e r i a l i s mixed w i t h g a r ­
bage and o t h e r r e f u s e , r e c l a m a t i o n becomes l e s s p r o f i t a b l e due t o t h e 
h i g h l a b o r c o s t s . T h i s method i s o n l y a p a r t i a l d i s p o s a l method and i s 
employed i n c o n j u n c t i o n w i t h some o t h e r d i s p o s a l m e t h o d . 
A d v a n t a g e s D i s a d v a n t a g e s 
1 . Makes u s e of some of t h e 1 . Norma l ly done m a n u a l l y , l a b o r 
r e f u s e , i . e . t h e r e c y c l - c o s t i s h i g h . 
i n g c o n s e r v e s m a t e r i a l s . 
2 . H e a l t h and s a f e t y of w o r k e r s i s 
2 . S a l v a g e may h e l p o f f s e t e n d a n g e r e d , 
t h e d i s p o s a l c o s t s . 
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3 . S u c c e s s d e p e n d e n t on v a l u e of 
s c r a p . 
4 . D e c r e a s i n g p r i c e s f o r s a l v a g e 
m a t e r i a l s and i n c r e a s i n g l a b o r 
c o s t s f r e q u e n t l y make i t u n ­
e c o n o m i c a l . 
Dual D i s p o s a l of Garbage and Sewage 
Garbage can be d i s p o s e d of by on s i t e g r i n d i n g o r c e n t r a l l y l o c a t e d 
g r i n d e r s and t h e n f l u s h i n g i t i n t o s e w e r s . Garbage i s k e p t o r c o l l e c t e d 
s e p a r a t e l y from o t h e r r e f u s e , i t i s g round w h i l e w a t e r i s added and t h e n 
f l u s h e d i n t o t h e s e w e r s . T h i s i s o n l y a p a r t i a l s o l u t i o n . Whi le t h e end 
p r o d u c t of t h i s p r o c e s s i s s t i l l a s o l i d w a s t e , i t i s g r e a t l y r e d u c e d i n 
v o l u m e . T h i s i s n o t a t r u e d i s p o s a l me thod ; i t i s more of a t r a n s f o r m a ­
t i o n p r o c e s s . I t i s a l s o employed as a s i d e l i n e of some o t h e r d i s p o s a l 
method such as c o m p o s t i n g . 
D i s a d v a n t a g e s Advan tages 
1 . I t i s a c o n v e n i e n c e t o t h e 
h o u s e h o l d e r . 
2 . Lowers t h e c o s t of t r a n s ­
p o r t a t i o n . 
3 . Uses e x i s t i n g sewer l i n e s 
and t r e a t m e n t p l a n t s . 
4 . B e s t known method of 
t r e a t i n g o r g a n i c w a s t e . 
5 . P r o d u c e s gas and compos te 
which i s s a l a b l e . 
6 . Reduces f l y and r o d e n t 
p o p u l a t i o n . 
7 . Re fuse f r e e of g a r b a g e can 
be p i c k e d up a t l o n g e r i n ­
t e r v a l s , t h e r e b y r e d u c i n g 
t r a n s p o r t c o s t s . 
1 . May r e q u i r e c e n t r a l g r i n d e r p l a n t s 
w i t h h i g h i n i t i a l c a p i t a l o u t l a y . 
2 . I t i s o n l y a p a r t i a l s o l u t i o n . 
3 . May r e q u i r e an i n c r e a s e i n e x i s t ­
i n g f a c i l i t i e s ; l a r g e r c a p a c i t y 
sewage t r e a t m e n t p l a n t s . 
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O t h e r Methods 
The re a r e s e v e r a l o t h e r methods of d i s p o s a l which a r e e i t h e r new, 
u n t e s t e d , i n t h e R and D s t a g e , o r have l i m i t e d a p p l i c a t i o n . These methods 
may be a p p l i c a b l e t o a s p e c i f i c a r e a o r may have v a l u e i n t h e f u t u r e as 
t h e i r w o r t h i s p r o v e d . Many of t h e s e methods o p e r a t e from t h e p r e m i s e 
t h a t s o l i d w a s t e i s a r e s o u r c e from which v a l u a b l e b y - p r o d u c t s can be 
d e r i v e d . 
P y r o l y s i s (R and D s t a g e ) 
T h i s i s t h e p r o c e s s of h e a t i n g c o m b u s t i b l e m a t e r i a l i n c l o s e d 
v e s s e l s d e v o i d of a i r t o p r o d u c e c o m b u s t i b l e g a s e s , t a r , and c h a r c o a l on 
a c o n t i n u o u s f low b a s i s . Most of t h e p r o d u c t s of c o m b u s t i o n ( g a s , c h a r ­
c o a l , t a r ) a r e p o t e n t i a l l y u s e f u l . T h i s method r e q u i r e s s e p a r a t i o n of 
r e f u s e t o e x c l u d e n o n - c o m b u s t i b l e r e f u s e . The p y r o l y s i s p r o d u c t s s h o u l d 
a l l be c o m b u s t i b l e as f u e l s w i t h e x i s t i n g t e c h n o l o g y and mimimal a i r 
p o l l u t i o n . At p r e s e n t , t h i s method can o n l y p r o c e s s s m a l l amounts of 
c o m b u s t i b l e r e f u s e . P y r o l y s i s shows d e f i n i t e f u t u r e p o t e n t i a l ( 5 2 ) . 
Wet O x i d a t i o n of O r g a n i c Wastes (R and D s t a g e ) 
Under t h i s c o n c e p t , c e r t a i n f r a c t i o n s of s o l i d w a s t e s a r e s u b j e c t e d 
t o s p e c i a l p r o c e s s i n g t o p r o d u c e raw m a t e r i a l s which may t h e n be u t i l i z e d 
f o r t h e p r o d u c t i o n of consumer g o o d s . T h i s p r o c e s s would t a k e o r g a n i c 
w a s t e s found i n r e f u s e , i n c l u d i n g m a n u r e s , t r e e t r i m m i n g s , g r a s s c l i p ­
p i n g s , sewage s l u d g e , d e m o l i s h e d l u m b e r , and w a s t e p a p e r - - a p p l y a wet 
c h e m i c a l o x i d a t i o n p r o c e s s which would y i e l d t h e r m a l e n e r g y and c e r t a i n 
u s a b l e b y - p r o d u c t s . F o r e x a m p l e , t h e f r a c t i o n a t i n g of wood p r o d u c t s p r o ­
duces i n d u s t r i a l c h e m i c a l s and r e s i d u a l p u l p which can be u s e d t o p roduce 
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gypsum b o a r d , p a c k a g i n g m a t e r i a l , and o t h e r low c o s t s p e c i a l i t y i t e m s . 
The p r o c e s s of wet o x i d a t i o n can be used e f f e c t i v e l y on o r g a n i c m a t e r i a l s ; 
e s p e c i a l l y t h o s e w i t h a h i g h c a r b o n c o n t e n t t o r e c o v e r p o t e n t i a l l y u s a b l e 
b y - p r o d u c t s and t h e r m a l e n e r g y . The end p r o d u c t of t h i s p r o c e s s i s i n a 
form t h a t i s compact w i t h no h a n d l i n g o r d i s p o s a l p rob l ems r e s u l t i n g . 
T h i s p r o c e s s a l s o h a s a p p l i c a t i o n i n t h e p r o c e s s i n g of s p e c i f i c i n d u s ­
t r i a l w a s t e s such as p a p e r m i l l p u l p i n g l i q u o r s , m a s o n i t e l i q u o r , c h e e s e 
p l a n t whey, sewage s l u d g e , and w a t e r - f u e l o i l d i s p e r s i o n s . At p r e s e n t , a 
g r e a t d e a l of t h i s i n d u s t r i a l w a s t e i s dumped i n t o r i v e r s and s t r e a m s 
t h e r e b y i n t r o d u c i n g g r e a t q u a n t i t i e s of w a t e r p o l l u t i o n ( 5 3 ) . 
Deep Wel l I n j e c t i o n 
T h i s method of d i s p o s a l i n v i s i o n s t h e d i s p o s a l of s o l i d w a s t e s i n 
a l i q u i d form by i n j e c t i n g s l u r r i e s of sewage and g round up r e f u s e i n t o 
p l a y e d o u t o i l and gas f i e l d s . Also s p e c i a l i z e d and h a z a r d o u s i n d u s t r i a l 
w a s t e s c o u l d be d i s p o s e d of i n t h i s manne r . Due t o t h e d e p t h of t h e s e 
w e l l s , s u r f a c e p o l l u t i o n would n o t r e s u l t . T h i s method of d i s p o s a l i s 
d e p e n d e n t on t h e a v a i l a b i l i t y of t h e deep w e l l s i t e s . T r a n s p o r t a t i o n of 
t h e w a s t e f o r l ong d i s t a n c e s c o u l d r e s u l t i n p r o h i b i t i v e c o s t s . 
G r i n d i n g of Refuse a t S a n i t a r y L a n d f i l l S i t e s 
T h i s method g r i n d s t h e r e f u s e a t t h e d i s p o s a l s i t e and t h e ground 
r e f u s e i s mixed i n t i m a t e l y w i t h e a r t h p r i o r t o b e i n g p l a c e d i n t o t h e s a n i ­
t a r y l a n d f i l l , t h e r e b y o b t a i n i n g a u n i f o r m and compact s a n i t a r y l a n d f i l l 
t o enhance f u t u r e u s e of t h e p r o p e r t y . The g r i n d e r s do r e p r e s e n t an i n ­
c r e a s e d c a p i t a l o u t l a y c o s t ; howeve r , t h e p r o c e s s r e s u l t s i n s a v i n g s by 
p r o l o n g i n g t h e l i f e of t h e l a n d f i l l and d e c r e a s i n g t h e amount of l a n d 
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n e e d e d . D e c o m p o s i t i o n of t h e r e f u s e i s a l s o s p e e d e d up ( 5 4 ) . 
The b a s i c d i s p o s a l methods h a v e been s u r v e y e d . Whi le t h e r e a r e 
u l t i m a t e l y o n l y t h r e e p o s s i b l e d i s p o s a l s i n k s ; t h e l a n d , w a t e r , and a i r , 
t h e numerous b a s i c d i s p o s a l methods and r e d u c t i o n p r o c e s s e s can be com­
b i n e d t o come up w i t h a c o n s i d e r a b l e number of a l t e r n a t i v e d i s p o s a l s y s ­
tems wh ich must be e v a l u a t e d f o r t h e i r p a r t i c u l a r w o r t h t o a l o c a l 
government d i s p o s a l a g e n c y . F i g u r e 4 shows t h e a l t e r n a t i v e d i s p o s a l 
s y s t e m s t h a t may be d e v e l o p e d . 
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CHAPTER IV 
DEVELOPMENT OF THE DECISION MODEL 
The D e c i s i o n Envi ronment 
P r i o r t o t h e a c t u a l deve lopmen t of t h e d e c i s i o n mode l , i t seems t o 
be q u i t e a p p r o p r i a t e t o i n v e s t i g a t e t h e e n v i r o n m e n t u n d e r which d e c i s i o n s 
a r e made . Whi le t h e d e c i s i o n e n v i r o n m e n t a t t h e l o c a l l e v e l i s i n many 
r e s p e c t s s i m i l a r t o t h e e n v i r o n m e n t p r e v a i l i n g a t t h e F e d e r a l l e v e l , 
t h e r e a r e d i f f e r e n c e s t h a t need t o be d i s c u s s e d . 
Who i s t h e d e c i s i o n maker? T h e r e i s no s p e c i f i c answer t o t h i s 
q u e s t i o n ; h o w e v e r , t h e d e c i s i o n maker i n l o c a l government t e n d s t o f a l l 
i n t o e i t h e r one of two d i v e r s e c a t e g o r i e s : e i t h e r h e i s young , s t a r t i n g 
o u t i n p o l i t i c s (and c o n s i d e r i n g o n l y a s h o r t s t a y a t t h e l o c a l l e v e l ) , 
h a v i n g a f a i r l y d e c e n t e d u c a t i o n b u t l a c k i n g i n e x p e r i e n c e ; o r he i s 
o l d e r , f a i r l y s e t i n h i s w a y s , n o t t o o h i g h l y e d u c a t e d , o f t e n h a s a 
c l o s e d mind t o i n n o v a t i v e i d e a s , w h i l e a d h e r i n g t o t h e "common s e n s e " a p ­
p r o a c h t o d e c i s i o n m a k i n g . Dror ( 5 5 ) , who h a s made an e x t e n s i v e s t u d y of 
p u b l i c p o l i c y m a k i n g , r e i n f o r c e s t h e above s t a t e m e n t c o n c e r n i n g d e c i s i o n 
makers a t t h e l o c a l l e v e l and e v a l u a t e s d e c i s i o n makers and c i v i l s e r v i c e 
t e c h n i c i a n s as t o t h e i r p r o c e s s p a t t e r n s and o u t p u t s . As a g r o u p , d e c i ­
s i o n makers a r e h i g h l y s e n s i t i v e t o p u b l i c o p i n i o n and p r e s s u r e g r o u p s , 
a r e low o r medium i n e x p e r t i s e , n o r m a l l y t a k e t h e s h o r t o r medium r a n g e 
p o i n t s of v i e w , a r e h i g h l y j e a l o u s of t h e i r p r e r o g a t i v e s , and show low 
o r medium c o n s i s t e n c y i n t h e i r d e c i s i o n s . The c i v i l s e r v i c e t e c h n i c i a n s 
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who a d m i n i s t e r most of t h e l o c a l government a g e n c i e s and a c t as a d v i s o r s 
t o t h e d e c i s i o n makers a r e m o d e r a t e l y i n s e n s i t i v e t o p u b l i c o p i n i o n and 
p r e s s u r e g r o u p s , have a f a i r l y h i g h l e v e l of e x p e r t i s e ( d e p e n d i n g on 
e d u c a t i o n a l b a c k g r o u n d and p r a c t i c a l e x p e r i e n c e ) , t a k e medium r a n g e and 
somet imes l o n g e r r a n g e p o i n t s of v i e w , and show medium o r h i g h c o n s i s ­
t e n c y i n t h e i r d e c i s i o n s . The l o c a l government i s a l m o s t v o i d of d e c i s i o n 
makers who have m a n a g e r i a l e x p e r i e n c e o r a r e p r o f e s s i o n a l p e o p l e . T h i s 
i s due t o t h e p a r t t i m e n a t u r e of t h e j o b , t h e low p a y , t h e d u b i o u s p r e s ­
t i g e , t h e p r e s s u r e s of t h e p o s i t i o n , t h e h e a d a c h e s i n v o l v e d , and t h e 
s t i g m a of b e i n g l a b e l e d a " p o l i t i c i a n . " 
The e n v i r o n m e n t t h a t t h e d e c i s i o n maker f a c e s i s e x c e e d i n g l y com­
p l e x and s u b j e c t t o c o n s i d e r a b l e v a r i a t i o n . The many e l e m e n t s of t h e 
d e c i s i o n making s y s t e m a r e i n t e r c o n n e c t e d by a h i g h l y d e v e l o p e d , dynamic 
communica t ions and f e e d b a c k n e t w o r k . The d e c i s i o n sys t em i s n o n d e t e r m i n -
i s t i c , b e i n g p a r t l y p r o b a b i l i s t i c and p a r t l y a r b i t r a r y . Some of t h e e l e ­
ments of t h e s y s t e m a r e s t o c h a s t i c p r o c e s s e s , w h i l e o t h e r s seem a r b i t r a r y 
and u n p r e d i c t a b l e by any m e a n s . The f e e d b a c k l o o p s a r e s h o r t , d i r e c t 
and t h e r e a c t i o n s t o d e c i s i o n s a r e r a p i d l y t r a n s m i t t e d b a c k t o t h e d e c i ­
s i o n m a k e r s . The c l o s e p r o x i m i t y of t h e d e c i s i o n maker t o t h e a f f e c t e d 
p u b l i c adds a d d i t i o n a l p r e s s u r e s t o t h e d e c i s i o n maker a s he knows t h e r e 
w i l l be r a p i d a c c o u n t a b i l i t y fo r h i s d e c i s i o n s . Due t o t h i s c l o s e n e s s , 
d e c i s i o n s a r e o f t e n s u b j e c t t o c h a n g e . 
L o c a l gove rnmen t s have l i m i t e d r e s o u r c e s and t h e p u b l i c makes many 
demands on t h e s e r e s o u r c e s . The s o l i d w a s t e s y s t e m i s i n h o t c o m p e t i t i o n 
f o r t h e s e r e s o u r c e s , and t h e r e i s a n e c e s s i t y f o r t h e c h o s e n d i s p o s a l 
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a l t e r n a t i v e t o be s t r o n g l y j u s t i f i e d as b e i n g w o r t h t h e a l l o c a t i o n of 
h o t l y c o n t e s t e d r e s o u r c e s . T h i s l i m i t e d r e s o u r c e s i t u a t i o n o f t e n p r e ­
c l u d e s t h e s p e n d i n g of money f o r e x t e n s i v e c o n s u l t a n t r e s e a r c h so n e c e s ­
s a r y f o r many o p e r a t i o n s r e s e a r c h t e c h n i q u e s . I t i s a l m o s t i m p e r a t i v e 
t h a t what p l a n n i n g and d a t a g a t h e r i n g a r e a c c o m p l i s h e d be pe r fo rmed w i t h 
i n h o u s e p e r s o n n e l o r o t h e r g o v e r n m e n t a l a g e n c i e s . T h i s r e s t r i c t i o n 
l i m i t s t h e l e v e l of s o p h i s t i c a t i o n t h a t t h e d e c i s i o n model u sed can 
p o s s e s s . 
I f t h e model r e q u i r e s e x t e n s i v e t r a i n i n g of t h e u s e r and a l a r g e 
e x p e n d i t u r e of t i m e and money t o o b t a i n a c c u r a t e d a t a i n a u s a b l e form, 
most l i k e l y t h e model w i l l n o t be u s e d . A l s o , b e c a u s e of t h e i m p o r t a n c e 
p l a c e d by t h e d e c i s i o n maker on h i s p r e r o g a t i v e s , h o s t i l i t y w i l l meet 
t h e r ecommenda t ion of t h e c o n s u l t a n t who u t i l i z e s models and m e t h o d o l o ­
g i e s t o s e l e c t an a l t e r n a t i v e t h a t does n o t i n c l u d e p a r t i c i p a t i o n of t h e 
d e c i s i o n m a k e r . S i m p l i s t i c mode ls which u t i l i z e t h e d e c i s i o n makers have 
a h i g h e r p r o b a b i l i t y of b e i n g a c c e p t e d and u s e d . 
The n e e d s and c a p a b i l i t i e s of t h e d e c i s i o n makers must be t a k e n 
i n t o c o n s i d e r a t i o n i n t h e deve lopmen t of t h e s e l e c t i o n m o d e l . I f t h e 
t e c h n i q u e s u s e d i n t h e model a r e f o r e i g n t o t h e d e c i s i o n makers and t h e y 
d i s t r u s t t h e model due t o a l a c k of u n d e r s t a n d i n g , t h e model w i l l u n ­
d o u b t e d l y be r e j e c t e d . Models d e v e l o p e d t o d i s p l a y t h e t a l e n t s and e x p e r ­
t i s e of t h e model b u i l d e r t o h i s p e e r s r u n t h e r i s k of n o t b e i n g r e l e v a n t 
t o t h e d e c i s i o n e n v i r o n m e n t . Ackoff (56) p o i n t e d o u t t h e need t o make t h e 
work of t h e management s p e c i a l i s t r e l e v a n t t o t h e n e e d s and c a p a b i l i t i e s 
of t h e d e c i s i o n maker . He c i t e d a l a r g e c o r p o r a t i o n t h a t had f i f t e e n 
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management s p e c i a l i s t s who had worked f o r t e n y e a r s d e v e l o p i n g models and 
p r o j e c t s , and d u r i n g t h i s p e r i o d , n o t one p r o j e c t o r model was i m p l e m e n t e d . 
T h i s g roup had i n d e p e n d e n t a u t h o r i t y and s e l e c t e d t h e p r o j e c t s and i n t e r ­
p r e t e d t h e n e e d s of t h e o r g a n i z a t i o n as t h e y saw f i t . Management c o u l d 
r i g h t l y q u e s t i o n t h e v a l i d i t y of r e t a i n i n g t h e s e s p e c i a l i s t s as t h e y r e p ­
r e s e n t a c o s t l y n o n - p r o d u c t i v e e l e m e n t . The model b u i l d e r must s e e k o u t 
t h e d e c i s i o n makers t o d e t e r m i n e t h e i r n e e d s and t h e i r c a p a b i l i t i e s . 
Once t h e d e c i s i o n e n v i r o n m e n t i s u n d e r s t o o d by t h e model b u i l d e r , he can 
t h e n d e v e l o p a m e a n i n g f u l and r e l e v a n t m o d e l . P e r h a p s t h e o v e r r i d i n g 
g o a l of a d v a n c i n g t h e s t a t e of t h e a r t s h o u l d be r e e x a m i n e d t o p l a c e a d d i ­
t i o n a l emphas i s on t h e g o a l of s e l l i n g t h e a r t t o t h e d e c i s i o n m a k e r . 
P o s s i b l e Approaches 
T h e r e a r e a l a r g e number of a p p r o a c h e s t h a t may be t a k e n i n d e c i ­
s i o n m a k i n g ; howeve r , t h e s e a p p r o a c h e s f a l l i n t o t h r e e c l a s s e s . The 
f i r s t of t h e s e c l a s s e s i s t h e e x t r a r a t i o n a l method which i s p r a c t i c e d by 
a g o o d l y number of d e c i s i o n m a k e r s . Under t h i s me thod , t h e r e i s no s y s ­
t e m a t i c s e t o f c r i t e r i a and s t a n d a r d m e t h o d o l o g y f o r e v a l u a t i n g a l t e r n a ­
t i v e s . Hunches and i n t u i t i v e j udgmen t s a r e t h e v e h i c l e s u s e d t o a r r i v e 
a t d e c i s i o n s . P l a n n i n g i s h e l d t o an a b s o l u t e minimum. The a d v o c a t e s of 
t h i s method r e g a r d t h e n o r m a t i v e d e c i s i o n making models as a w a s t e of t i m e 
and r e s o u r c e s , b e i n g i d l e daydreaming a t b e s t , and as some s o r t of s u b ­
v e r s i v e a c t i v i t y a t w o r s t . T h i s method r e l i e s h e a v i l y on t h e e x p e r i e n c e 
of t h e p r a c t i o n e r . 
The second c l a s s i s t h e r a t i o n a l p l a n n i n g method which u s e s a s y s ­
t e m a t i c p r o c e s s f o r a r r i v i n g a t a d e c i s i o n . The model f o r t h i s method 
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was p r e s e n t e d i n C h a p t e r I I , F i g u r e 3 . T h i s method s t r e s s e s a b r o a d s y s ­
t e m a t i c p l a n n i n g p r o c e s s of a dynamic and c o n t i n u o u s n a t u r e . T h i s method 
d e v e l o p s a s e t of a l t e r n a t i v e s , i n v e s t i g a t e s t h e a l t e r n a t i v e s f o r t h e i r 
m e r i t s and s h o r t c o m i n g s , and t h e n t h e i n f o r m a t i o n g a t h e r e d i s u t i l i z e d by 
t h e d e c i s i o n maker i n a r r i v i n g a t a d e c i s i o n . The re i s no fo rmal d e c i ­
s i o n model u s e d i n t h i s me thod . The d e c i s i o n i s made b a s e d upon t h e 
a v a i l a b l e i n f o r m a t i o n and t h e r e a s o n i n g of t h e d e c i s i o n m a k e r s . T h i s 
c l a s s r e p r e s e n t s an improvement o v e r t h e e x t r a r a t i o n a l c l a s s b e c a u s e of 
t h e s y s t e m a t i c p l a n n i n g p r o c e d u r e and t h e b r o a d e n i n g of t h e s c o p e of t h e 
s t u d y . The a c t u a l d e c i s i o n s t e p i s s u b s t a n t i a l l y t h e same as t h e e x t r a -
r a t i o n a l c l a s s , t h a t b e i n g a s u b j e c t i v e v a l u e judgment d e c i s i o n . 
The t h i r d c l a s s i s t h e u s e of n o r m a t i v e models f o r d e c i s i o n mak­
i n g . I n t h e u s e of t h e s e models t h e r a t i o n a l p l a n n i n g method i s f o l ­
lowed; h o w e v e r , a t t h e d e c i s i o n s t a g e a s e l e c t i o n model i s i n c l u d e d t o 
e v a l u a t e t h e c a n d i d a t e a l t e r n a t i v e s and s e l e c t an o p t i m a l a l t e r n a t i v e . 
These n o r m a t i v e mode l s add t o t h e r a t i o n a l p l a n n i n g me thod , as t h e y p r e ­
s e n t m e t h o d o l o g y f o r a r r i v i n g a t l o g i c a l d e c i s i o n s . The u s e of t h e n o r ­
m a t i v e mode l s r e q u i r e s m o d i f i c a t i o n of t h e r a t i o n a l p l a n n i n g me thod , i n 
t h a t i n f o r m a t i o n r e q u i r e d f o r t h e model i s n o r m a l l y i n c r e a s e d and may be 
i n a d i f f e r e n t form. 
The n o r m a t i v e mode l s may be f u r t h e r c l a s s i f i e d i n t o f o u r c a t e ­
g o r i e s : 
1 . S c o r i n g m o d e l s , wh ich compute an o v e r a l l a l t e r n a t i v e s c o r e 
and r e s u l t i n t h e r a n k i n g of a l t e r n a t i v e s b a s e d upon r a t i n g s a s s i g n e d t o 
each a l t e r n a t i v e f o r e a c h d e c i s i o n c r i t e r i o n u s e d . These models can a c ­
commodate b o t h q u a l i t a t i v e and q u a n t i t a t i v e c r i t e r i a . 
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2 . Economic mode l s t h a t b a s e r a t i n g s on economic c r i t e r i a such 
as p r e s e n t w o r t h and r a t e of r e t u r n . The b e n e f i t - c o s t r a t i o model i s a 
form of an economic model p r e s e n t l y u s e d by s e v e r a l F e d e r a l government 
a g e n c i e s . 
3 . C o n s t r a i n e d o p t i m i z a t i o n m o d e l s , which u se q u a n t i t a t i v e c r i ­
t e r i a and which s e e k t o o p t i m i z e an economic o b j e c t i v e , f u n c t i o n s u b j e c t 
t o some r e s o u r c e s c o n s t r a i n t . 
4 . R i s k a n a l y s i s m o d e l s , which e i t h e r u se s i m u l a t i o n t e c h n i q u e s 
employ ing p r o b a l i s t i c i n p u t s and p r o v i d i n g o u t p u t d i s t r i b u t i o n s on c e r ­
t a i n c r i t e r i a o r employ d e c i s i o n t r e e a n a l y s i s which t a k e s i n t o a c c o u n t 
f u t u r e u n c e r t a i n t y and t h e economic c o n s e q u e n c e s of each a l t e r n a t i v e . 
The c a t e g o r i e s have b e e n p r e s e n t e d i n o r d e r of i n c r e a s i n g d a t a 
r e q u i r e m e n t s . The a n a l y t i c a l power of t h e s e c a t e g o r i e s g e n e r a l l y i n c r e a s e s 
as one p r o g r e s s e s from s c o r i n g m o d e l s , t o economic m o d e l s , t o c o n s t r a i n e d 
o p t i m i z a t i o n m o d e l s , t o r i s k a n a l y s i s m o d e l s ; however , t h i s g a i n i s o f f ­
s e t by i n c r e a s i n g c o m p l e x i t y and c o s t , and t h e r e q u i r e m e n t f o r more a c ­
c u r a t e d a t a . 
Now t h a t t h e v a r i o u s c l a s s e s of d e c i s i o n making methods have been 
p r e s e n t e d , a d i s c u s s i o n of s e v e r a l p o s s i b l e d e c i s i o n models which can be 
u s e d i n s e l e c t i n g a s o l i d w a s t e d i s p o s a l a l t e r n a t i v e i s now i n o r d e r . 
I t i s assumed t h a t t h e s e d e c i s i o n mode l s w i l l be u sed i n c o n j u n c t i o n w i t h 
t h e r a t i o n a l s y s t e m a t i c p l a n n i n g p r o c e s s . 
B e n e f i t - C o s t R a t i o 
T h i s method of p r o j e c t s e l e c t i o n i s u s e d by t h e F e d e r a l government 
m a i n l y i n t h e a r e a s of p u b l i c works and t r a n s p o r t a t i o n . The b e n e f i t - c o s t 
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r a t i o i s o b t a i n e d from t h e f o l l o w i n g s i m p l e f o r m u l a : 
„ „ . P r e s e n t Worth of B e n e f i t s 
B e n e f i t - C o s t R a t i o = — —T;—IT" T~7*—I— 
P r e s e n t Worth of Cos t s 
The b e n e f i t s c o v e r a l l a d v a n t a g e s , minus d i s a d v a n t a g e s t o t h e u s e r . 
The c o s t s mean a l l d i s b u r s e m e n t s , minus any s a v i n g s t h a t may be i n c u r r e d 
by t h e g o v e r n m e n t . The F e d e r a l government n o r m a l l y r e q u i r e s t h a t t h e 
b e n e f i t - c o s t r a t i o be g r e a t e r t h a n u n i t y t o q u a l i f y a s a c a n d i d a t e f o r 
s e l e c t i o n . T h i s method r e p r e s e n t s a s e l e c t i o n p r o c e s s t h a t i s open t o 
c o n s i d e r a b l e m a n i p u l a t i o n by t h e u s e r and i n p r a c t i c e i s o f t e n a l e s s t h a n 
s a t i s f a c t o r y d e c i s i o n p r o c e s s a s t h e f o l l o w i n g comments on t h e p r e s e n t 
s t a t e of u s a g e i n d i c a t e . 
N e g a t i v e s i d e 
1 . D a t a d e f i c i e n c i e s l i m i t t h e a b i l i t y t o make in fo rmed c h o i c e s 
among a l t e r n a t i v e s . The d a t a a v a i l a b l e g r e a t l y i n f l u e n c e t h e outcome of 
t h e p r o c e s s . 
2 . The g r e a t e s t c o n c e p t u a l p rob l em i s t h e p r o p e r i d e n t i f i c a t i o n 
and a d e q u a t e measurement of s o c i a l b e n e f i t s and c o s t s . 
3 . Very l i t t l e r e s e a r c h h a s b e e n done t o weigh b e n e f i t s and c o s t s 
on a c o m p r e h e n s i v e s c a l e . 
4 . B e n e f i t - c o s t a n a l y s e s a r e l e s s u s e f u l where u n c e r t a i n t i e s a r e 
g r e a t o r where q u a l i t a t i v e c r i t e r i a a r e h i g h l y s i g n i f i c a n t . 
5 . The re a r e no c l e a r c u t r u l e s f o r d e t e r m i n i n g t h e l i s t of a c ­
t i o n s t h a t s h o u l d be c o n s i d e r e d or t h e scope of t h e s y s t e m s i n t o which 
t h e a c t i o n s s h o u l d f i t . 
40 
6 . The l i t e r a t u r e now a v a i l a b l e f o r g u i d a n c e i n s t u d y i n g t h e 
s o c i o - e c o n o m i c c o n s e q u e n c e s of government p r o j e c t s h a s many s i g n i f i c a n t 
g a p s . T h e o r e t i c a l e c o n o m i s t s d i s m i s s v i r t u a l l y a l l government p r o j e c t 
impac t l i t e r a t u r e p u b l i s h e d so f a r as b e i n g b a s i c a l l y i n a d e q u a t e . 
7 . The re a p p e a r s t o be no d e f i n i t e , e x p l i c i t l y f o r m u l a t e d s e t of 
c r i t e r i a f o r j u d g i n g c a p i t a l p r o j e c t s i n t h e p u b l i c s e c t o r . 
P o s i t i v e s i d e 
1 . B e n e f i t - c o s t a n a l y s i s can p r o v i d e an a p p r o p r i a t e framework f o r 
d e c i s i o n makers t o u s e i n o r g a n i z i n g t h e e v i d e n c e and c l a r i f y i n g t h e i r 
t h o u g h t s and i n t u i t i o n s r e g a r d i n g a l t e r n a t i v e s . 
2 . B e n e f i t - c o s t a n a l y s i s s h o u l d n o t be d e p r e c i a t e d on t h e g rounds 
of f a l l i b i l i t y ; i t s p u r p o s e i s t o l e a d t o more in fo rmed judgmen t s t h a n 
would o t h e r w i s e be p o s s i b l e ( 5 7 ) . 
C o n s t r a i n e d O p t i m i z a t i o n Models 
I n t h e p r i v a t e s e c t o r , c o n s t r a i n e d o p t i m i z a t i o n models h a v e been 
u s e d t o s e l e c t i n v e s t m e n t p r o p o s a l s . The i n t e n t of t h e s e models i s t o 
s a t i s f y economic c r i t e r i a by max imiz ing t h e p r o f i t of t h e f i r m . I n t h e 
p u b l i c s e c t o r , t h e s e t y p e s of mode l s have a l s o been u s e d i n t h e r e s e a r c h 
and deve lopmen t a r e a . However, t h e s i n g l e c r i t e r i o n of p r o f i t m a x i m i z a ­
t i o n does n o t e x i s t i n t h e p u b l i c s e c t o r . R a t h e r , t h e o b j e c t i v e s and 
t h e i r c o r r e s p o n d i n g c r i t e r i a a r e m u l t i - d i m e n s i o n a l w i t h t h e pa ramount 
c r i t e r i a v a r y i n g by l o c a l i t y and t h e p a r t i c u l a r d e c i s i o n s i t u a t i o n b e i n g 
f a c e d . I t i s n o t s u f f i c i e n t t o o p t i m i z e j u s t one c r i t e r i o n as t h i s w i l l 
r e s u l t i n a d v e r s e r e a c t i o n s r e s p e c t i v e t o o t h e r c r i t e r i a . The f o l l o w i n g 
example i l l u s t r a t e s t h i s p o i n t . T h i s example i s c o n c e r n e d w i t h two c r i -
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t e r i a , t h o s e o f t h e c o s t of p o l l u t i o n c o n t r o l and p r o t e c t i o n of p u b l i c 
h e a l t h . L e t u s s a y i n t h i s example we a r e e v a l u a t i n g t h e a l t e r n a t i v e 
d i s p o s a l m e t h o d of i n c i n e r a t i o n . 
F i g u r e 5 . Example of C o s t E f f e c t s o f Two C r i t e r i a 
I f o u r o b j e c t i v e was t o m i n i m i z e c o s t and p u b l i c h e a l t h i s n o t c o n s i d e r e d 
a s a c r i t e r i o n , t h e d e c i s i o n maker and t h e model wou ld be l o o k i n g a t F i g ­
u r e 5 a t t h e a r e a above segment X-Y w h e r e t h e c o s t i s t h e l o w e s t . How­
e v e r , i f t h e c r i t e r i o n of p u b l i c h e a l t h i s added , t h e a r e a of i n t e r e s t 
s h i f t s t o t h e a r e a from segment Y t o Z and t h e c o s t i s i n c r e a s e d . The 
more c r i t e r i a c o n s i d e r e d , t h e more d i f f i c u l t i t becomes t o u s e c o n s t r a i n e d 
o p t i m i z a t i o n m o d e l s . The model becomes more complex and g o e s beyond t h e 
s t a t e o f t h e p r e s e n t a r t i n m a t h e m a t i c a l programming a s t h e mode l i s r e ­
q u i r e d t o o p t i m i z e i n an i n c r e a s i n g number of d i m e n s i o n s . 
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Even i f t h e p r e s e n t s o l u t i o n t e c h n i q u e s would a l l o w o p t i m i z a t i o n 
i n s e v e r a l d i m e n s i o n s , some p e r t i n e n t c r i t e r i a a r e d i f f i c u l t t o q u a n t i f y . 
For e x a m p l e , i t i s d i f f i c u l t t o p u t a c o s t f i g u r e on t h e a i r p o l l u t i o n 
e f f e c t s from an i n c i n e r a t o r o r t h e w a t e r p o l l u t i o n e f f e c t s from a s a n i ­
t a r y l a n d f i l l . R e s e a r c h i n t o t h e c o s t i n g of p o l l u t i o n e f f e c t s h a s been 
e x t r e m e l y s k e t c h y and b e t t e r m e t h o d o l o g y f o r o b t a i n i n g a c c u r a t e c o s t 
d a t a i s n e e d e d . I f q u a l i t a t i v e c r i t e r i a e x i s t , t h e r e i s a r e q u i r e m e n t 
t o c o n v e r t a l l m e a s u r e m e n t s and d a t a p e r t i n e n t t o e a c h c r i t e r i o n i n t o a 
common u n i t of m e a s u r e . T h i s u n i t of measu re would p r o b a b l y be d o l l a r s . 
I t i s i n d e e d a d i f f i c u l t p r o b l e m t o p u t a d o l l a r f i g u r e on a d e a t h a t t r i ­
b u t e d t o a d i s e a s e o r i g i n a t i n g from an i m p r o p e r l y o p e r a t e d s a n i t a r y 
l a n d f i l l . 
I n t h e o r y , c o n s t r a i n e d o p t i m i z a t i o n models p e r f o r m w i t h g r e a t p r e ­
c i s i o n and a r e l o g i c a l l y s o u n d . However, i n r e a l l i f e a p p l i c a t i o n s , a c c u ­
r a t e e s t i m a t e s of p a r a m e t e r s a r e d i f f i c u l t t o o b t a i n . C o n s e q u e n t l y , 
w i t h o u t a c c u r a t e d a t a , t h e s e models can t u r n o u t t o be i n t e r e s t i n g a c a ­
demic e x e r c i s e s w i t h l i t t l e r e l e v a n c y t o t h e r e a l w o r l d s i t u a t i o n b e i n g 
m o d e l e d . Given t h e mos t s o p h i s t i c a t e d , m a t h e m a t i c a l l y c o r r e c t model and 
i n s e r t d a t a t h a t a r e q u e s t i o n a b l e , t h e v a l u e of t h e model as a s e l e c t i o n 
d e v i c e i s compromised . I n f a c t , b e c a u s e of t h e p r e s t i g e p l a c e d on t h e 
v a l u e of s t r o n g m a t h e m a t i c a l l o g i c , t h e r e s u l t s may be a c c e p t e d even 
t h o u g h t h e model c o n s i s t e n t l y s e l e c t s an i n c o r r e c t d e c i s i o n . The r e s u l t s 
may be t r u e b u t n o t v a l i d . 
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Economic Models 
S i n c e economic models b a s e a l t e r n a t i v e r a n k i n g on economic c r i ­
t e r i a , noneconomic c r i t e r i a a r e n o t h a n d l e d by t h e s e m o d e l s . While i t 
c a n p r o b a b l y be e a s i l y s u b s t a n t i a t e d t h a t , i n most s i t u a t i o n s , economic 
c r i t e r i a a r e mos t i m p o r t a n t , noneconomic c r i t e r i a c a n n o t be i g n o r e d . 
Take f o r an example a s i t u a t i o n where economic c r i t e r i a were t h e s o l e 
c r i t e r i a u s e d i n s e l e c t i n g a s o l i d w a s t e d i s p o s a l a l t e r n a t i v e . The model 
w i l l s e l e c t t h e most a t t r a c t i v e a l t e r n a t i v e t h a t o p t i m i z e s t h e economic 
c r i t e r i a . The d e c i s i o n makers approve t h i s o p t i m a l a l t e r n a t i v e and a 
r e f e r e n d u m i s t a k e n t o app rove t h e f l o a t i n g of bond i s s u e s . The r e f e r ­
endum i s d e f e a t e d as t h e p u b l i c d i s l i k e s t h e a l t e r n a t i v e . Here t h e n o n -
economic c r i t e r i o n of p u b l i c s e n t i m e n t was i g n o r e d , and as a r e s u l t t h e 
d e c i s i o n was i n v a l i d a t e d . A model t h a t c o u l d have i n c o r p o r a t e d t h e 
p u b l i c s e n t i m e n t c r i t e r i o n c o u l d have saved t h e d e c i s i o n makers t h e em­
b a r r a s s m e n t of h a v i n g a d e c i s i o n o v e r r u l e d . 
R i s k A n a l y s i s Models 
R i s k a n a l y s i s m o d e l s , e s p e c i a l l y t h o s e r e q u i r i n g s i m u l a t i o n t e c h ­
n i q u e s , a r e v e r y c o s t l y t o c o n s t r u c t and v a l i d a t e . The c o s t of t h e s t u d y 
may p r o h i b i t t h e u s e of t h e s e m o d e l s . Models which can o b t a i n s i m i l a r 
r e s u l t s a t a lower c o s t w i l l n o r m a l l y f i n d more f a v o r a t t h e l o c a l g o v e r n ­
ment l e v e l . However , t h e u s e of s i m u l a t i o n s h o u l d n o t be r u l e d o u t s o l e l y 
on t h e b a s i s of i t s i n c r e a s e d c o s t , as i t s a p p l i c a t i o n may r e s u l t i n s a v ­
i n g s t h a t f a r exceed t h e c o s t of a p p l y i n g t h e t e c h n i q u e . 
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S c o r i n g Models 
S c o r i n g mode l s come u n d e r t h e h e a d i n g of d e c i s i o n t h e o r y . S c o r i n g 
mode l s r a t e a l t e r n a t i v e s w i t h r e s p e c t t o a number of e v a l u a t i o n c r i t e r i a . 
An o v e r a l l s c o r e i s computed and u s e d t o r a n k t h e a l t e r n a t i v e s i n o r d e r 
of t h e i r w o r t h . S c o r i n g mode l s a r e s e n s i t i v e t o d e c i s i o n s made d u r i n g 
t h e e v a l u a t i o n p r o c e s s . 
Proven o p e r a t i o n s r e s e a r c h t e c h n i q u e s a r e p l e n t i f u l , b u t o p e r a ­
t i o n s r e s e a r c h p r o f e s s i o n a l s and u s a b l e m o d e l s , p a r t i c u l a r l y t h o s e e f f e c ­
t i v e in i m p l e m e n t a t i o n , a r e s c a r c e . I t i s one t h i n g t o b u i l d a m o d e l , i t 
i s a n o t h e r t h i n g t o u s e i t i n p r a c t i c e . Emphasis on t h e a p p l i c a t i o n of 
w e l l d e v e l o p e d t e c h n i q u e s t o a r e a s of h i g h p o t e n t i a l payof f would g r e a t l y 
a c c e l e r a t e o p e r a t i o n s r e s e a r c h p r o g r e s s . Managers look f o r r e s u l t s and 
a r e o f t e n r e l u c t a n t t o e x p e r i m e n t w i t h new m e t h o d s . The c l o s e r t h e model 
i s t o t h e d e c i s i o n m a k e r s ' normal way of d o i n g b u s i n e s s , t h e b e t t e r t h e 
chance of a c c e p t a n c e and u se by t h e d e c i s i o n m a k e r . In r e g a r d t o new 
i n n o v a t i o n s , t h e d e c i s i o n maker must c r a w l b e f o r e he w a l k s . A c t u a l a c ­
compl i shmen t i n t e r m s of new d e c i s i o n making p r a c t i c e s i s modes t and 
m a n a g e m e n t ' s a c c e p t a n c e and u n d e r s t a n d i n g of t h e o p e r a t i o n s r e s e a r c h a p ­
p r o a c h t o p rob lem s o l v i n g a r e g rowing a t a s low r a t e ( 5 8 ) . Keeping t h e s e 
comments i n m i n d , s c o r i n g mode l s w i l l now be i n v e s t i g a t e d . 
S c o r i n g mode l s have been i n e x i s t e n c e f o r a number of y e a r s ; how­
e v e r , most r e s e a r c h and p u b l i s h e d l i t e r a t u r e have v i r t u a l l y i g n o r e d t h e 
u se of s c o r i n g mode l s i n t h e e v a l u a t i o n of a l t e r n a t i v e p r o p o s a l s . T h i s 
i s somewhat s u r p r i s i n g i n t h a t s c o r i n g mode l s have some i n h e r e n t a d v a n t ­
a g e s o v e r o t h e r t y p e s of m o d e l s . For e x a m p l e , s c o r i n g mode l s a r e t h e 
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o n l y mode l s t h a t can i n c o r p o r a t e q u a l i t a t i v e c r i t e r i a and e f f e c t i v e l y 
u t i l i z e t h e s e c r i t e r i a in a r r i v i n g a t a d e c i s i o n . The t h e o r y b e h i n d 
s c o r i n g mode l s i s f a i r l y s i m p l e , which a l l o w s t h e layman t o u t i l i z e t h e s e 
mode l s a f t e r a s h o r t p e r i o d of t r a i n i n g . ( I t m i g h t be t h e i n e l e g a n c e and 
s i m p l i c i t y of s c o r i n g mode l s t h a t d i s c o u r a g e s k n o w l e d g e a b l e o p e r a t i o n s 
r e s e a r c h p e r s o n n e l . ) Y e t , i t i s t h e s e s i m p l e t e c h n i q u e s t h a t a r e most 
w i d e l y u s e d i n t h e r e a l w o r l d , i . e . PERT, CPM, l i n e a r p rogramming . 
S c o r i n g mode l s can u t i l i z e i n p u t d a t a t h a t a r e i n t h e form of s u b j e c t i v e 
e s t i m a t e s p r o v i d e d by k n o w l e d g e a b l e e x p e r t s i n s p e c i f i c f i e l d s a p p l i c a b l e 
t o t h e c r i t e r i a b e i n g e v a l u a t e d . 
S c o r i n g mode l s a l s o have an a d v a n t a g e i n t h a t t h e layman d e c i s i o n 
m a k e r s can t a k e an a c t i v e p a r t i n w o r k i n g t h e m o d e l , t h e r e b y i m p a r t i n g 
t h e f e e l i n g of a m u t u a l and group p o s s e s s i o n t o w a r d s t h e d e c i s i o n and 
p o s s i b l y p r e c l u d i n g d i s s e n t i o n w i t h t h e d e c i s i o n a t a l a t e r d a t e . The 
s c o r i n g model b r o a d e n s t h e d e c i s i o n b a s e a s i t m a r r i e s up t h e e x p e r t i s e 
of t e c h n i c i a n s w i t h t h e p o l i t i c a l knowledge of d e c i s i o n m a k e r s . For e x ­
a m p l e , i f p u b l i c h e a l t h h a p p e n s t o be one of t h e c r i t e r i a i n v o l v e d , 
p u b l i c h e a l t h e x p e r t s can be c a l l e d i n t o g i v e a d v i c e and f u r n i s h d a t a 
a p p l i c a b l e t o t h e p u b l i c h e a l t h a s p e c t s of t h e a l t e r n a t i v e s b e i n g c o n ­
s i d e r e d . 
S c o r i n g mode l s a l s o o f f e r i n c r e a s e d d i a g n o s t i c p r o p e r t i e s , a s t h e 
weak p o i n t s of s p e c i f i c a l t e r n a t i v e s can be g r a p h i c a l l y s e e n . The model 
p r e s e n t s a p r o f i l e whereby t h e v a l u e of each a l t e r n a t i v e i s shown f o r 
e ach c r i t e r i o n . U n u s u a l l y low v a l u e r a t i n g s f o r s p e c i f i c c r i t e r i o n a r e 
b o r n e o u t . 
S c o r i n g mode l s a l s o a l l o w t h e d e c i s i o n maker t o p r e d e t e r m i n e t h e 
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i m p a c t of e v e r y c r i t e r i o n he c o n s i d e r s i n a r r i v i n g a t a d e c i s i o n . C r i ­
t e r i a a r e a s s i g n e d w e i g h t s c o r r e s p o n d i n g t o i n d i v i d u a l u t i l i t i e s a n d , 
by a w e i g h t e d a v e r a g e p r o c e s s , a g roup u t i l i t y i s d e t e r m i n e d fo r each 
c r i t e r i o n . C o n f l i c t i n g and i n c o n s i s t e n t o b j e c t i v e s can be i n c o r p o r a t e d 
i n t o t h e m o d e l . 
Ano the r a d v a n t a g e of s c o r i n g mode l s i s t h e i r a b i l i t y t o u s e 
s i m p l e , low c o s t methods of d a t a a c q u i s i t i o n . Where t h e u n c e r t a i n t y 
a s s o c i a t e d w i t h an a l t e r n a t i v e does n o t p e r m i t an a c c u r a t e and m e a n i n g ­
f u l p o i n t e s t i m a t e of p e r f o r m a n c e t o be made , i n t e r v a l e s t i m a t e s n o t 
o n l y a r e s a t i s f a c t o r y b u t g i v e a t r u e p i c t u r e of t h e a c c u r a c y of t h e 
d a t a b e i n g u s e d . 
A M u l t i p l e C r i t e r i a S c o r i n g Model 
B e t t e r d e c i s i o n making a r i s e s t h r o u g h b e t t e r and more c o m p l e t e 
i n f o r m a t i o n and by p e r f o r m i n g more e x a c t i n g a n a l y s i s d u r i n g t h e d e c i s i o n 
p r o c e s s . In some c a s e s , t h e i n f o r m a t i o n and d a t a worked w i t h can be am­
b i g u o u s , b u t t h e i r b a s i c r o l e i s t h e r e d u c t i o n of a m b i g u i t y a n d , h e n c e , 
t h e y c o n t r i b u t e d e c i d e d l y i n a m a t h e m a t i c a l s e n s e , i . e . l o g i c and m a t h e ­
m a t i c a l me thodo logy r e p l a c e i n t u i t i o n and hunch m a k i n g . 
The d e c i s i o n model t h a t i s a b o u t t o be d e v e l o p e d i s a m u l t i p l e 
c r i t e r i a s c o r i n g model t h a t can be used t o a s s i s t t h e d e c i s i o n maker a t 
t h e l o c a l government l e v e l i n d e c i d i n g on t h e a l t e r n a t i v e d i s p o s a l method 
t h a t i s b e s t f o r t h e r e g i o n s e r v e d by t h e d e c i s i o n body . T h i s s c o r i n g 
model employs a s i m p l e s y s t e m a t i c p r o c e d u r e , which u t i l i z e s b o t h o b j e c ­
t i v e and s u b j e c t i v e c r i t e r i a i n a r r i v i n g a t an o p t i m a l d e c i s i o n . The 
p r o c e d u r e b r o a d e n s t h e scope of t h e s t u d y , i n t h a t t h e r e l e v a n t c r i t e r i a 
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s e l e c t e d r e q u i r e a d d i t i o n a l i n f o r m a t i o n and a n a l y s i s . The t a l e n t s of 
t h e d e c i s i o n make r s and t h e c i v i l s e r v a n t t e c h n i c i a n s a r e i n c o r p o r a t e d 
i n t o t h e d e c i s i o n p r o c e s s . A b l o c k d i a g r a m t h a t i l l u s t r a t e s t h e s t e p s 
t o be t a k e n i n t h e u s e of t h i s d e c i s i o n model i s shown i n F i g u r e 6 . 
S t e p 1 
The f i r s t s t e p i n t h e a l g o r i t h m w i l l be t o d e t e r m i n e t h e a p p l i ­
c a b l e c r i t e r i a . T h i s i s n o t an e a s y s t e p even though i t m i g h t a p p e a r t o 
b e . In t h e o p i n i o n of p s y c h o l o g i s t s and e c o n o m i s t s , t h e c o n v e r s i o n of 
o b j e c t i v e s i n t o c r i t e r i a i s one of t h e t r i c k i e s t p rob l ems i n t h e r a t i o n a l 
p r e p a r a t i o n f o r d e c i s i o n a n d / o r a c t i o n ( 5 9 ) . The a p p r o p r i a t e p e r s o n n e l 
of t h e s a n i t a r y d e p a r t m e n t , i n c o n j u n c t i o n w i t h t h e d e c i s i o n m a k e r s , 
s h o u l d d e v e l o p a l i s t of c r i t e r i a . A sample l i s t of c r i t e r i a s h o u l d i n ­
c l u d e t h e f o l l o w i n g : c o s t , p u b l i c h e a l t h p r o t e c t i o n , p r e v e n t i o n of e n ­
v i r o n m e n t a l p o l l u t i o n , p u b l i c s e n t i m e n t and a c c e p t a n c e , c o n s e r v a t i o n of 
r e s o u r c e s , i m p l e m e n t a t i o n c o n s i d e r a t i o n s , and r e l i a b i l i t y . 
S t ep 2 
I t i s assumed t h a t a r a t i o n a l p l a n n i n g p r o c e s s w i l l be f o l l o w e d 
p r i o r t o t h e d e c i s i o n p h a s e . What d a t a a r e needed t o e v a l u a t e t h e a l ­
t e r n a t i v e s u n d e r t h e s p e c i f i e d c r i t e r i o n w i l l be g a t h e r e d and p r e p a r e d i n 
t h e p r o p e r form. The f o l l o w i n g p r e l i m i n a r y p l a n n i n g s t u d i e s w i l l p r o b ­
a b l y be p e r f o r m e d : 
a . A d i s p o s a l p r a c t i c e s s u r v e y s h o u l d be made t o d e t e r m i n e a s e t 
of t e c h n i c a l l y f e a s i b l e a l t e r n a t i v e s . The e x i s t i n g d i s p o s a l sy s t ems 
s h o u l d be c o n s i d e r e d i n t h e s t u d y . 
b . S t u d i e s s h o u l d be made i n t o t h e q u a n t i t i e s of r e f u s e b e i n g 
p r o d u c e d . F u t u r e r e f u s e p r o d u c t i o n vo lumes s h o u l d be p r o j e c t e d b a s e d on 
E s t a b l i s h S e l e c t i o n C r i t e r i a 
'Pe r fo rm P r e l i m i n a r y P l a n n i n g 
and Deve lop Se t of F e a s i b l e 
D i s p o s a l A l t e r n a t i v e s 
Weigh and Rank C r i t e r i a A d d i t i o n a l 
I n f o r m a t i o n 
E s t a b l i s h V a l u e s f o r Each Al­
t e r n a t i v e Under Each C r i ­
t e r i o n 
D e t e r m i n e Sco re f o r Each 
A l t e r n a t i v e 
A r r a n g e A l t e r n a t i v e s i n Orde r 
of Worth 
Pe r fo rm S e n s i t i v i t y A n a l y s i s 
I f N e c e s s a r y 
Make and Communicate D e c i s i o n 
S t e p t a k e n o n l y i f s i t u a t i o n w a r r a n t s . 
An example of t h e m o d e l ' s u s a g e can be found i n A p p e n d i x B. 
F i g u r e 6 . A l g o r i t h m of t h e S c o r i n g Model 
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p a s t r e f u s e p r o d u c t i o n d a t a and a n t i c i p a t e d t r e n d s i n t h e f u t u r e . A l l 
s o l i d w a s t e s must be c o n s i d e r e d , i n c l u d i n g d e m o l i t i o n , i n d u s t r i a l , and 
a g r i c u l t u r a l w a s t e s . 
c . Once t h e l i s t of a l t e r n a t i v e s i s d e t e r m i n e d , a c o m p l e t e e c o ­
nomic a n a l y s i s s h o u l d be made on each a l t e r n a t i v e . I n c l u d e d i n t h e s t u d y 
s h o u l d be t h e p r e d i c t i o n of c a p i t a l and o p e r a t i n g e x p e n d i t u r e s r e q u i r e d 
d u r i n g each y e a r of t h e d i s p o s a l f a c i l i t y ' s l i f e . Care must be t a k e n t o 
i n c l u d e a l l r e l e v a n t c o s t s and i n c o m e . C a p i t a l c o s t s w i l l i n c l u d e t h e 
c o s t of t h e d i s p o s a l s i t e , t h e c o s t of c o n s t r u c t i n g t h e d i s p o s a l f a c i l i t y , 
any a c c e s s r o a d s and t h e c o s t of any s u p p o r t i n g e q u i p m e n t . O p e r a t i n g 
c o s t s i n c l u d e t h e c o s t of t h e a c t u a l d i s p o s a l o p e r a t i o n , p l u s t h e c o s t of 
t r a n s p o r t i n g t h e r e f u s e from t h e c o l l e c t i o n r o u t e t e r m i n a l t o t h e d i s ­
p o s a l s i t e . T r a n s p o r t a t i o n c o s t s must be c o n s i d e r e d , a s r e s t r i c t i o n s 
p l a c e d on t h e l o c a t i o n of s p e c i f i c d i s p o s a l methods g r e a t l y a f f e c t t h e 
o v e r a l l c o s t of t h e d i s p o s a l s y s t e m . For e x a m p l e , l o n g r a n g e h a u l s t o 
d i s t a n t d i s p o s a l s i t e s can g r e a t l y i n c r e a s e t h e c o s t of t h i s d i s p o s a l 
me thod . 
d. A d d i t i o n a l l y , s t u d i e s of a t e c h n i c a l n a t u r e s h o u l d be made 
t h a t f u r n i s h i n f o r m a t i o n n e c e s s a r y t o e v a l u a t e t h e a l t e r n a t i v e s u n d e r t h e 
chosen c r i t e r i a . A s i t e s u r v e y s h o u l d be c o n d u c t e d t o i d e n t i f y s i t e s 
which a r e a v a i l a b l e and s u i t a b l e f o r r e f u s e d i s p o s a l f a c i l i t i e s . A l a n d 
u s e s t u d y s h o u l d be made a round p o t e n t i a l d i s p o s a l s i t e s t o d e t e r m i n e 
t h e e f f e c t t h a t any a d v e r s e f e a t u r e s of t h e d i s p o s a l o p e r a t i o n s m i g h t 
h a v e on s u r r o u n d i n g l a n d u s e s . H e r e , e n v i r o n m e n t p o l l u t i o n and p u b l i c 
h e a l t h e x p e r t s c o u l d be c a l l e d i n t o a s s i s t i n d e t e r m i n i n g t h e e f f e c t s . 
I f s a n i t a r y l a n d f i l l i s i n c l u d e d i n an a l t e r n a t i v e , a g e o l o g i c a l s u r v e y 
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s h o u l d be made t o p e r m i t e v a l u a t i o n of t h e e a s e of e v a c u a t i o n , t h e r i s k 
of w a t e r p o l l u t i o n , and t h e p r o b a b i l i t y of l a t e r a l gas movement. T r a n s ­
p o r t a t i o n s t u d i e s s h o u l d be made t o d e t e r m i n e what e f f e c t t h e a l t e r n a ­
t i v e s w i l l have on e x i s t i n g r o a d s . 
e . Op in ion s u r v e y s s h o u l d be t a k e n t o o b t a i n t h e p u b l i c ' s v i e w s 
on t h e v a r i o u s d i s p o s a l m e t h o d s . A r e v i e w s h o u l d a l s o be made of a l l 
p e r t i n e n t laws and o r d i n a n c e s t o i n s u r e t h a t e s t a b l i s h e d s t a n d a r d s a r e 
met by t h e a l t e r n a t i v e s . 
f. A d d i t i o n a l l y , any s t u d i e s deemed n e c e s s a r y s h o u l d be made t o 
p r o v i d e i n f o r m a t i o n a s i s r e q u i r e d by t h e d e c i s i o n m a k e r . 
S t ep 3 
A f t e r t h e p r e l i m i n a r y p l a n n i n g h a s been pe r fo rmed and a s e t of 
f e a s i b l e a l t e r n a t i v e s have been e s t a b l i s h e d , t h e c r i t e r i a a r e we ighed and 
r a n k e d i n o r d e r of i m p o r t a n c e . The d e c i s i o n make r s u n d e r t h e g u i d a n c e of 
t h e t e c h n i c i a n s weigh and r a n k t h e c r i t e r i a . Each d e c i s i o n maker w i l l 
r a n k and weigh t h e c r i t e r i a s e p a r a t e l y and t h e n a c o m p o s i t e w e i g h t fo r 
t h e e n t i r e d e c i s i o n body w i l l be o b t a i n e d . The c r i t e r i a a r e p r e s e n t e d 
n e x t t o a c o n t i n u o u s s c a l e marked o f f i n u n i t s from z e r o t o t e n . The d e ­
c i s i o n makers a r e t h e n a s k e d t o draw a l i n e from each c r i t e r i o n t o any 
a p p r o p r i a t e p o i n t on t h e s c a l e . The d e c i s i o n maker i s p e r m i t t e d t o s e ­
l e c t p o i n t s be tween numbers o r a s s i g n more t h a n one c r i t e r i o n t o a s i n g l e 
p o s i t i o n on t h e s c a l e . T h i s e x e r c i s e r e f l e c t s t h e v a l u e t h e d e c i s i o n 
maker p l a c e s on t h e s e l e c t e d c r i t e r i a . F i g u r e 7 i l l u s t r a t e s how c r i t e r i a 
w e i g h i n g and r a n k i n g a r e a c c o m p l i s h e d . 
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F i g u r e 7 . I l l u s t r a t i o n of Rank ing and W e i g h t i n g of C r i t e r i a 
The raw r a t i n g a s s i g n e d by e a c h d e c i s i o n maker t o e a c h c r i t e r i o n 
a g a i n s t t h e s c a l e of z e r o t o t e n ( t e n b e i n g t h e mos t v a l u a b l e o r i m p o r ­
t a n t ) i s r e a d o f f t o two s i g n i f i c a n t f i g u r e s and t r e a t e d a s f o l l o w s t o 
d e t e r m i n e a c o m p o s i t e w e i g h i n g of t h e c r i t e r i o n : 
cd m 
P 
w h e r e 
c = l 
W ^ = w e i g h t computed f o r c r i t e r i o n c from t h e r a t i n g g i v e n by 
d e c i s i o n maker d 
P ^ = r a t i n g g i v e n by d e c i s i o n maker d t o c r i t e r i o n c 
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Wc = c o m p o s i t e w e i g h t of c r i t e r i o n c a c r o s s a l l d e c i s i o n makers 
O ^ W ^ I O £ W = 10 c c 
m = number of c r i t e r i a 
n = number of d e c i s i o n make r s 
A = s c a l i n g f a c t o r (A = 1 0 ) . 
To d e t e r m i n e W^, which i s t h e c o m p o s i t e w e i g h t of a c r i t e r i o n , t h e f o l l o w ­
i n g fo rmu la i s u sed ( 6 0 ) . 
n 
When a l l c r i t e r i a a r e w e i g h e d , t h e r e s u l t i n g w e i g h t s a r e l i n e d up from 
l e f t t o r i g h t i n d e s c e n d i n g o r d e r of w e i g h t and p l a c e d i n t h e f i r s t row 
of t h e d e c i s i o n m a t r i x . 
Row 1 W Max W W Min 
c 
S t ep 4 
The n e x t s t e p i s t o t a k e each f e a s i b l e d i s p o s a l a l t e r n a t i v e and 
e s t a b l i s h f o r e a c h a l t e r n a t i v e a s e t of v a l u e s V f o r each c r i t e r i o n . 
c 
Each a l t e r n a t i v e w i l l be e v a l u a t e d u n d e r a l l t h e c r i t e r i a t o o b t a i n a 
v a l u e p r o f i l e f o r each a l t e r n a t i v e . T h i s v a l u e p r o f i l e i n d i c a t e s how w e l l 
each a l t e r n a t i v e s a t i s f i e s a l l t h e c r i t e r i a . The method u s e d w i l l be t o 
s e l e c t each c r i t e r i o n i n t u r n and v a l u e a l l a l t e r n a t i v e s as t o how w e l l 
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t h e a l t e r n a t i v e s s a t i s f y t h e c r i t e r i a . Some of t h e c r i t e r i a a r e q u a n t i ­
f i a b l e and t h e a l t e r n a t i v e s can be v a l u e d o b j e c t i v e l y . O t h e r c r i t e r i a 
a r e q u a l i t y c r i t e r i a and w i l l r e q u i r e s u b j e c t i v e e v a l u a t i o n s . C h a p t e r V 
w i l l go i n t o g r e a t e r d e t a i l a s t o how t h e e v a l u a t i o n of a l t e r n a t i v e s 
u n d e r s p e c i f i c c r i t e r i a can be a c c o m p l i s h e d . Each a l t e r n a t i v e i s r a t e d 
on a s c a l e of one t o f i v e t o d e t e r m i n e i t s s a t i s f a c t i o n of each c r i t e r i o n 
( f i v e r e p r e s e n t s t h e h i g h e s t s a t i s f a c t i o n of t h e c r i t e r i o n ) . These v a l u e s 
a r e t h e n added i n t o t h e d e c i s i o n m a t r i x i n s u c c e s s i v e rows a s shown i n 
F i g u r e 8 . 
S t e p 5 
When a l l t h e a l t e r n a t i v e s a r e v a l u e d , a c o m p o s i t e s c o r e i s d e t e r ­
mined fo r e a c h a l t e r n a t i v e and p l a c e d i n t h e r i g h t hand column of t h e 
m a t r i x . The s c o r e S i s o b t a i n e d by m u l t i p l y i n g t h e v a l u e V, by t h e c r i -
K KC 
t e r i a w e i g h t Wc and summing up o v e r a l l c r i t e r i a . 
n 
" \ L ^ c ^ k c 
c = l 
T h i s s c o r e i s a measu re of t h e r e l a t i v e w o r t h of t h e a l t e r n a t i v e . The 
r e s u l t i n g number i s d i m e n s i o n l e s s and n o t endowed w i t h a w e l l - d e f i n e d 
mean ing such a s c o s t , r a t h e r i t i s a m e a s u r e of g roup u t i l i t y . 
S t e p 6 
The a l t e r n a t i v e s a r e then a r r a n g e d i n o r d e r of w o r t h b a s e d upon 
t h e c o m p o s i t i v e s c o r e o b t a i n e d . T h i s o r d e r i n g w i l l i n d i c a t e t o t h e d e ­
c i s i o n body t h e r e l a t i v e i m p o r t a n c e of t h e chosen a l t e r n a t i v e s and w i l l 
a l l o w j u d g m e n t s a s t o how much b e t t e r c e r t a i n a l t e r n a t i v e s a r e o v e r o t h e r 
a l t e r n a t i v e s . The a l t e r n a t i v e t h a t h a s t h e h i g h e s t s c o r e max imizes t h e 
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s a t i s f a c t i o n r e l a t i v e t o t h e c h o s e n c r i t e r i a . 
The v a l u e p r o f i l e s i n t h e d e c i s i o n m a t r i x can be p r e s e n t e d g r a p h i ­
c a l l y f o r u s e by t h e d e c i s i o n body and f o r p u b l i c i n f o r m a t i o n p u r p o s e s 
when t h e a p p r o p r i a t e t i m e p r e s e n t s i t s e l f . The i n f o r m a t i o n p r o v i d e d by 
t h e s e p r o f i l e s and t h e s c o r e s of t h e a l t e r n a t i v e s o b t a i n e d by t h e u s e of 
c a r e f u l l y w e i g h e d c r i t e r i a a p p r e c i a b l y i n c r e a s e t h e knowledge of t h e d e ­
c i s i o n m a k e r . F i g u r e 9 shows a s ample v a l u e p r o f i l e . 
5 H 
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I m p o r t a n c e 
F i g u r e 9 . A V a l u e P r o f i l e 
The e x a m i n a t i o n of t h e v a l u e p r o f i l e s m i g h t a l s o p r o v i d e f e e d b a c k i n f o r ­
m a t i o n on t h e s e t of d i s p o s a l a l t e r n a t i v e s b e i n g e x a m i n e d . I f a p a r t i c u l a r 
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a l t e r n a t i v e s c o r e s h i g h i n a l l c r i t e r i a e x c e p t one or t w o , and t h e a l t e r ­
n a t i v e l o o k s p r o m i s i n g , i t may be p o s s i b l e t o modify t h e a l t e r n a t i v e by 
a d d i n g a p r o c e s s which w i l l r a i s e t h e v a l u e of t h e low c r i t e r i a . I n t h i s 
way, t h e s e t of a l t e r n a t i v e s b e i n g c o n s i d e r e d can be improved . The m o d i ­
f i e d s e t of a l t e r n a t i v e s would a g a i n be p u t t h r o u g h t h e s c o r i n g p r o c e s s . 
T h i s a b i l i t y of t h e model t o r e s t r u c t u r e t h e s e t of a l t e r n a t i v e s i s d e f i -
n a t e l y an a d v a n t a g e . The o r i g i n a l s e t of a l t e r n a t i v e s was an a r b i t r a r y 
l i s t and may be i n c o m p l e t e . 
S t ep 7 
I f deemed n e c e s s a r y by t h e d e c i s i o n m a k e r s , a s e n s i t i v i t y a n a l y s i s 
can be pe r fo rmed on t h e d e c i s i o n m a t r i x . One form of s e n s i t i v i t y a n a l y s i s 
i n v o l v e s t h e c h a n g i n g i n w e i g h i n g and r a n k i n g of s p e c i f i e d c r i t e r i a t o 
s e e i f t h e f i n a l s c o r e s a r e changed and h e n c e t h e r e l a t i v e w o r t h of t h e 
a l t e r n a t i v e s . When t h e c r i t e r i a a r e r e w e i g h e d , a new d e c i s i o n m a t r i x i s 
made and t h e f i n a l s c o r e i s r e c o m p u t e d . There s h o u l d be no change i n t h e 
v a l u e s g i v e n t o t h e a l t e r n a t i v e s u n d e r t h e c r i t e r i a so t h e amount of com­
p u t a t i o n w i l l be m i n i m a l . S e n s i t i v i t y a n a l y s i s can be used t o s ee i f t h e 
f i n a l r a n k i n g of a l t e r n a t i v e s v a r i e s i f t h e c r i t e r i a w e i g h t s a r e c h a n g e d . 
An a l t e r n a t i v e t h a t r e t a i n s a h i g h s c o r e even unde r s e v e r a l changes i n 
c r i t e r i a w e i g h i n g r e p r e s e n t s a s t r o n g d i s p o s a l a l t e r n a t i v e w i t h c o n s i d e r ­
a b l e g roup u t i l i t y . 
A d d i t i o n a l s e n s i t i v i t y a n a l y s i s can be pe r fo rmed on t h e v a l u e p r o ­
f i l e s o b t a i n e d f o r e ach a l t e r n a t i v e . Va lue p r o f i l e s can be compared w i t h 
each o t h e r by t a k i n g two p r o f i l e s and s u b t r a c t i n g one p r o f i l e from a n o t h e r 
t o o b t a i n a d i f f e r e n c e p r o f i l e . The d i f f e r e n c e p r o f i l e g r a p h i c a l l y p o r ­
t r a y s t h e a d v a n t a g e of one a l t e r n a t i v e o v e r a n o t h e r . F i g u r e 10 i l l u s t r a t e s 
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D i f f e r e n c e P r o f i l e A - B 
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F i g u r e 1 0 . C o n t i n u e d 
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an example of a d i f f e r e n c e p r o f i l e . 
The p o s i t i v e v a l u e s i n t h e d i f f e r e n c e p r o f i l e i n d i c a t e t h e r e l a ­
t i v e a d v a n t a g e t h a t t h e f i r s t a l t e r n a t i v e A have o v e r t h e second a l t e r n a ­
t i v e B. 
D i f f e r e n c e p r o f i l e a n a l y s i s would n o t have t o be pe r fo rmed on a l l 
t h e a l t e r n a t i v e s . I t would be pe r fo rmed on t h e h i g h e s t s c o r i n g a l t e r n a ­
t i v e s . The e x a c t number of a l t e r n a t i v e s t o be c o n s i d e r e d would depend on 
t h e c l o s e n e s s of t h e s c o r e s . The f i r s t s t e p would be t o p l o t t h e t o p 
s c o r i n g a l t e r n a t i v e s on a g r a p h compar ing t h e v a l u e s f o r each t o p s c o r ­
i n g a l t e r n a t i v e w i t h t h e c r i t e r i a . F i g u r e 11 i l l u s t r a t e s an example of 
t h i s p r o c e d u r e . From t h i s f i g u r e , t h e number of a l t e r n a t i v e s which w i l l 
be c a n d i d a t e s f o r f u r t h e r a n a l y s i s w i l l be d e t e r m i n e d . Those a l t e r n a t i v e s 
which d o m i n a t e ( h i g h e r v a l u e s f o r a l l c r i t e r i a ) can be compared by e x ­
amin ing t h e i r d i f f e r e n c e s . 
I f n a l t e r n a t i v e s a r e d e t e r m i n e d , ^ n ^ > d i f f e r e n c e p r o f i l e s 
w i l l be made . Fo r e x a m p l e , a l t e r n a t i v e s A, B, and C d o m i n a t e a l t e r n a t i v e 
D i n F i g u r e 11 and f u r t h e r a n a l y s i s of a l t e r n a t i v e D w i l l n o t be p e r f o r m e d . 
These d i f f e r e n c e p r o f i l e s w i l l g i v e a d d i t i o n a l i n f o r m a t i o n t o t h e d e c i s i o n 
makers and e n a b l e them t o d i f f e r e n t i a t e be tween t h e t o p s c o r i n g a l t e r n a ­
t i v e s . 
By t h e u s e of s e n s i t i v i t y a n a l y s i s , t h e d e c i s i o n makers can e v a l u ­
a t e t h e model and t h e d a t a u s e d i n t h e m o d e l . I t m i g h t t u r n o u t a f t e r 
t h e c o m p o s i t e s c o r e s a r e o b t a i n e d t h a t t h e d e c i s i o n makers may n o t be 
s a t i s f i e d w i t h t h e a l t e r n a t i v e which h a s t h e h i g h e s t s c o r e and t h e y may 
want t o s e l e c t a compromise a l t e r n a t i v e . S e n s i t i v i t y a n a l y s i s can a i d i n 
60 
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t h e s e l e c t i o n of a compromise a l t e r n a t i v e . To t h e layman i t would seem 
t h a t t h e model h a s a l r e a d y s e l e c t e d t h e a l t e r n a t i v e which maximizes t h e 
" w o r t h " and t h a t t h i s a l t e r n a t i v e s h o u l d be c h o s e n . I t i s however a f a c t 
of l i f e t h a t e x p e d i e n c y and compromise a r e a p a r t of p o l i t i c s and s e n s i ­
t i v i t y a n a l y s i s may have t o be p e r f o r m e d . 
S t e p 8 
The f i n a l s t e p i s t o make t h e d e c i s i o n by c h o o s i n g from t h e a l t e r ­
n a t i v e s and t o communicate t h e d e c i s i o n t o t h e p u b l i c i n t h e form of an 
o p e r a t i o n a l s o l i d w a s t e management p l a n . I n most c a s e s , t h e c h o i c e w i l l 
be t h e a l t e r n a t i v e t h a t h a s t h e h i g h e s t s c o r e . I f t h e f i n a l c h o i c e d i f ­
f e r s from t h e h i g h e s t s c o r e d e t e r m i n e d by t h e m o d e l , t h e model s t i l l h a s 
v a l u e as i t h a s g e n e r a t e d a wide r a n g e of i n f o r m a t i o n t o t h e d e c i s i o n 
m a k e r s . The model h a s f o r c e d t h e d e c i s i o n maker t o b r o a d e n t h e scope of 
t h e s t u d y and t o f o l l o w a s e t , r a t i o n a l p a t t e r n i n r e s e a r c h i n g f o r d a t a 
t h a t a r e u s e d by t h e m o d e l . 
I t h a s been p o i n t e d o u t by c r i t i c s ( 6 1 ) ( 6 2 ) of t h e u s e of s c o r i n g 
models t h a t t h e a c h i e v e m e n t of a s i n g l e s c o r e f o r an a l t e r n a t i v e i s u n ­
d e s i r a b l e . T h e i r a rgument i s t h a t t o o much a g g r e g a t i o n submerges p e r t i ­
n e n t i n f o r m a t i o n . I t masks and c o v e r s t h e t r u e d i f f e r e n c e among a l t e r n a ­
t i v e s and l e a v e s no way t o i d e n t i f y and c o n t r a c t t h e s e d i f f e r e n c e s i n d e ­
c i s i o n m a k i n g . To a c e r t a i n d e g r e e , t h i s comment can be r e l e v a n t . I f t h e 
d a t a t h a t go i n t o t h e d e c i s i o n m a t r i x a r e n o t p r e s e n t e d t o t h e d e c i s i o n 
makers and o n l y t h e f i n a l s c o r e s a r e p r e s e n t e d , p e r t i n e n t i n f o r m a t i o n i s 
submerged . However, i f t h e d e c i s i o n maker i s p r o v i d e d w i t h a l l t h e i n f o r ­
m a t i o n t h a t i s u s e d t o d e t e r m i n e t h e s c o r e and i f he t a k e s p a r t i n t h e 
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e v a l u a t i o n p r o c e s s , p e r t i n e n t i n f o r m a t i o n w i l l n o t be submerged . The u se 
of a s c o r i n g model i s recommended as i t f u r n i s h e s t o t h e d e c i s i o n makers 
a l o g i c a l p r o c e d u r e f o r e v a l u a t i n g a l t e r n a t i v e s u t i l i z i n g a number of c r i ­
t e r i a . I f t h e i n f o r m a t i o n i s p r e s e n t e d t o t h e d e c i s i o n makers i n t h e form 
of v a l u e p r o f i l e s o r d i f f e r e n c e p r o f i l e s , t h e y must s t i l l combine a l l t h e 
f a c t o r s t o r e a c h a d e c i s i o n . Then t h e f i n a l a g g r e g a t i o n i s o f t e n accom­
p l i s h e d i n a l e s s a n a l y t i c a l f a s h i o n . 
When t h e d e c i s i o n i s communicated t o t h e p u b l i c , t h e i n f o r m a t i o n 
g a t h e r e d i n t h e s t u d y and t h e a n a l y s i s pe r fo rmed by t h e model can be u s e d 
t o i n f o r m t h e p u b l i c on t h e w o r t h of t h e chosen a l t e r n a t i v e . The d e c i s i o n 
w i l l be s t r o n g l y s u p p o r t e d by t h e l o g i c a l p r o c e d u r e f o l l o w e d i n a r r i v i n g 
a t t h e d e c i s i o n . 
63 
CHAPTER V 
DISCUSSION OF CRITERIA 
The c r i t e r i a l i s t e d i n C h a p t e r IV a r e c o n s i d e r e d by t h e a u t h o r t o 
be p e r t i n e n t and r e l e v a n t t o e v a l u a t i n g s o l i d w a s t e d i s p o s a l a l t e r n a t i v e s . 
The m e n t i o n e d c r i t e r i a c o n s t i t u t e a recommended l i s t and can be a l t e r e d 
by t h e d e c i s i o n makers as t h e y s e e f i t . I n d e t e r m i n i n g t h e c r i t e r i a 
a p p l i c a b l e t o t h e l o c a l d e c i s i o n e n v i r o n m e n t , t h e d e c i s i o n makers s h o u l d 
g i v e c a r e f u l a t t e n t i o n t o t h e g o a l s and e x i s t i n g d i r e c t i v e s as w e l l as 
any s t a t e d o b j e c t i v e s of t h e l o c a l government body . 
The c r i t e r i a s e l e c t e d s h o u l d be c o m p l e t e , r e l e v a n t , m e a s u r a b l e , 
and m u t u a l l y e x c l u s i v e . The c r i t e r i a l i s t s h o u l d be c o m p l e t e t o i n s u r e 
t h a t no i m p o r t a n t e v a l u a t i o n f a c t o r s a r e o v e r l o o k e d i n t h e a n a l y s i s . At 
t h e same t i m e , t h e c r i t e r i a s e l e c t e d must be r e l e v a n t t o t h e d e c i s i o n 
e n v i r o n m e n t . F a c t o r s of minor i m p o r t a n c e s h o u l d n o t be i n c l u d e d , as 
e a c h c r i t e r i o n r e q u i r e s a d d i t i o n a l d a t a t o be c o l l e c t e d and p r o c e s s e d . 
Each c r i t e r i o n s h o u l d be m e a s u r a b l e , i n t h a t a method and a s c a l e f o r o b ­
t a i n i n g a m e a s u r e of p e r f o r m a n c e must e x i s t . The p a r t i c u l a r measure can 
be s u b j e c t i v e o r i t may be o b j e c t i v e . C r i t e r i a o v e r l a p or p a r t i a l d u p l i ­
c a t i o n s h o u l d be m i n i m i z e d , as t h i s i n c r e a s e s t h e d i f f i c u l t y of i n t e r ­
p r e t i n g t h e o v e r a l l e f f e c t i v e n e s s of t h e a l t e r n a t i v e s . M u t u a l l y e x c l u s i v e 
c r i t e r i a f a c i l i t a t e t h e u n d e r s t a n d i n g of t r a d e o f f s e s t a b l i s h e d d u r i n g 
s e n s i t i v i t y a n a l y s i s . One c r i t e r i o n s h o u l d n o t i n c l u d e a n o t h e r t o a v o i d 
i m p r o p e r w e i g h t i n g of t h e i m p o r t a n c e of a p a r t i c u l a r f a c t o r ( 6 3 ) . 
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When t h e c r i t e r i a have been s e l e c t e d , p e r f o r m a n c e m e a s u r e s f o r 
e a c h c r i t e r i o n must be d e r i v e d . T h i s i s n o t an e a s y o r w e l l d e f i n e d t a s k 
as some c r i t e r i a a r e e a s i l y q u a n t i f i e d w h i l e o t h e r s a r e q u a l i t a t i v e i n 
n a t u r e and have no a s s o c i a t e d q u a n t i t a t i v e m e a s u r e . Q u a l i t a t i v e c r i t e r i a 
r e q u i r e s u b j e c t i v e j u d g m e n t s . A p o p u l a r u n i t of m e a s u r e , e a s i l y u n d e r ­
s t o o d by a l l , i s t h e d o l l a r . C e r t a i n c r i t e r i a can be e a s i l y e x p r e s s e d i n 
d o l l a r v a l u e s . O t h e r c r i t e r i a c a n n o t be e a s i l y e x p r e s s e d i n t e rms of 
d o l l a r v a l u e . 
For o b j e c t i v e c r i t e r i a , measurement schemes a r e r e a d i l y a p p a r e n t . 
However, f o r s u b j e c t i v e c r i t e r i a , r a t i n g schemes must be d e v i s e d which 
g i v e a c c u r a t e e v a l u a t i o n s of t h e a l t e r n a t i v e s . The u s e of r a t i n g schemes 
i s n o t o b j e c t i o n a b l e . However, t h e r a n k i n g p r o c e d u r e mus t be r e l i a b l e , 
a c c u r a t e , and r e p r e s e n t a m e a n i n g f u l measu re of t h e a l t e r n a t i v e ' s p e r ­
formance u n d e r t h e s u b j e c t i v e c r i t e r i o n . For s u b j e c t i v e c r i t e r i a , 
k n o w l e d g e a b l e i n d i v i d u a l s w i l l be u s e d t o e v a l u a t e t h e a l t e r n a t i v e s . 
S u b j e c t i v e r a t i n g s by k n o w l e d g e a b l e p e r s o n n e l i s a f e a s i b l e c o u r s e of 
a c t i o n as t h e e x p e r t i s e i s o f t e n a v a i l a b l e . The u s e of s u b j e c t i v e c r i ­
t e r i a s h o u l d n o t be downgraded o r d i s c a r d e d . Some f a c t o r s b e a r i n g on t h e 
d e c i s i o n c a n o n l y be s u b j e c t i v e l y measu red and t o d i s r e g a r d t h e s e f a c t o r s 
may c o n t r i b u t e t o a wrong d e c i s i o n b e i n g made. 
The c r i t e r i a s u g g e s t e d i n C h a p t e r IV w i l l now be d e s c r i b e d i n d e ­
t a i l . A d e t a i l e d d i s c u s s i o n of e a c h c r i t e r i o n w i l l be made, a measu re of 
p e r f o r m a n c e w i l l be d e t e r m i n e d , and a measurement scheme f o r e v a l u a t i n g 
t h e s e t of a l t e r n a t i v e s u n d e r each c r i t e r i o n w i l l be d e r i v e d . 
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Cos t 
Cos t w i l l a lways be an i m p o r t a n t c r i t e r i o n a t t h e l o c a l government 
l e v e l where m o n e t a r y r e s o u r c e s a r e s c a r c e . The re a r e many compe t ing d e ­
mands f o r t h e funds t h a t a r e a v a i l a b l e . The compe t ing demands a r e r e p ­
r e s e n t e d by t h e v a r i o u s s e r v i c e s t h e l o c a l government p r o v i d e s such a s 
p o l i c e p r o t e c t i o n , e d u c a t i o n of c h i l d r e n , h e a l t h and w e l f a r e of t h e c i t i ­
z e n s , and m a i n t e n a n c e of r o a d s and g rounds j u s t t o m e n t i o n a few. 
The s e l e c t e d p e r f o r m a n c e measure f o r t h e c o s t c r i t e r i o n w i l l be t h e 
a n n u a l c o s t of d i s p o s a l . T h i s w i l l i n c l u d e a l l c o s t s r e q u i r e d t o c o l l e c t , 
t r a n s p o r t , and d i s p o s e of t h e r e f u s e . I t s h o u l d a l s o i n c l u d e any o f f ­
s e t t i n g income t h a t migh t be d e r i v e d . The c o s t of c o l l e c t i o n and t r a n s ­
p o r t must be i n c l u d e d , as a p a r t i c u l a r d i s p o s a l a l t e r n a t i v e can have a 
d e f i n i t e i n f l u e n c e on t h e t r a n s p o r t and c o l l e c t i o n c o s t . For example , 
t h e h a u l d i s t a n c e i s an i m p o r t a n t economic f a c t o r f o r t h e s a n i t a r y l a n d ­
f i l l a l t e r n a t i v e . Remote l o c a t i o n s w i l l g r e a t l y i n c r e a s e t h e t r a n s p o r t 
c o s t s and h e n c e t h e t o t a l c o s t . Many d i s p o s a l s y s t e m s a r e s e l e c t e d by 
c o n s i d e r i n g o n l y t h e c o s t of d i s p o s a l and n o t t h e t o t a l c o s t . T h i s a p ­
p r o a c h i s f a u l t y as t h e c o s t of d i s p o s a l i s n o t i n d e p e n d e n t of t h e t r a n s ­
p o r t and c o l l e c t i o n c o s t s . 
I n d e t e r m i n i n g t h e a n n u a l c o s t of d i s p o s a l fo r each a l t e r n a t i v e , 
d i s c o u n t i n g methods w i l l be u s e d . The a n n u a l c o s t i s t h e p r e f e r r e d method 
f o r compar ing a l t e r n a t i v e s e r i e s of d i s b u r s e m e n t s , as g e n e r a l l y s p e a k i n g , 
p e o p l e seem t o u n d e r s t a n d a n n u a l c o s t s b e t t e r t h a n t h e y u n d e r s t a n d p r e s e n t 
w o r t h a n a l y s i s . Annual c o s t s a r e b e t t e r u n d e r s t o o d , as t h e p r i v a t e i n ­
d i v i d u a l , i n d u s t r y , and government a l l u t i l i z e y e a r l y b u d g e t s . P r e s e n t 
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w o r t h r e p r e s e n t s a lump sum c o v e r i n g s e v e r a l y e a r s e x p e n d i t u r e s and r e v e ­
n u e s . F i g u r e 12 r e p r e s e n t s a n e t c a s h f l o w f o r a d i s p o s a l a l t e r n a t i v e . 
' k l \2 
\3 
\0 'kn 
F i g u r e 1 2 . Net Cash Flow 
Annual c o s t s a r e computed from t h e y e a r l y n e t c a s h f lows f o r t h e e x p e c t e d 
l i f e of t h e a l t e r n a t i v e i n a c c o r d a n c e w i t h t h e f o l l o w i n g f o r m u l a ( 6 4 ) : 
w h e r e 
AC, = a n n u a l c o s t of a l t e r n a t i v e k k 
S ^ t = c a s h f l o w f o r a l t e r n a t i v e k i n y e a r t 
i = i n t e r e s t r a t e 
n = l i f e o f a l t e r n a t i v e . 
The a n n u a l c o s t f o r m u l a t r a n s f o r m s a n o n u n i f o r m c a s h f l o w i n t o an 
e q u i v a l e n t u n i f o r m a n n u a l c a s h f l o w . Cash f lows a r e e s t i m a t e d f o r t h e 
l e n g t h o f t h e a l t e r n a t i v e ' s l i f e and i n c l u d e a l l p e r t i n e n t c o s t s and reve-^ 
n u e s , and a r e p r e s e n t e d a s y e a r l y r e c e i p t s and d i s b u r s e m e n t s . A more 
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d e t a i l e d d i s c u s s i o n of r e l e v a n t c o s t s and r e v e n u e s w i l l be p r e s e n t e d 
l a t e r i n t h i s s e c t i o n . As d i s p o s a l a l t e r n a t i v e s a r e n o t p r o f i t making 
a c t i v i t i e s , t h e n e t c a s h f lows w i l l be n e g a t i v e . 
The q u e s t i o n of what i n t e r e s t r a t e i s h o u l d be u s e d i n d e t e r ­
m i n i n g t h e a n n u a l c o s t of t h e a l t e r n a t i v e s must be c o n s i d e r e d . H i s t o r i ­
c a l l y , government a g e n c i e s have i n c l i n e d toward t h e s e l e c t i o n of i n t e r e s t 
r a t e s u s i n g t h e c o s t of bor rowed money. Many l a r g e p r o j e c t s a t t h e l o c a l 
government l e v e l a r e f i n a n c e d by t h e f l o a t i n g of t a x f r e e bonds a t an 
i n t e r e s t r a t e be tween f o u r and f i v e p e r c e n t . 
O t h e r e c o n o m i s t s a r g u e t h a t t h e i n t e r e s t r a t e s h o u l d be e q u a t e d 
a t t h e l e v e l of e x i s t i n g i n t e r e s t r a t e s a v a i l a b l e t o t h e a v e r a g e i n v e s t o r , 
s ay f i v e t o s e v e n p e r c e n t . The a rgument s t a t e s t h a t , i f t h e a v e r a g e 
c i t i z e n were a l l o w e d t o d i s p o s e of h i s r e f u s e as he s e e s f i t , he would 
s a v e money and c o u l d i n v e s t h i s s a v i n g s i n government i n s u r e d i n v e s t ­
m e n t s . O p p o r t u n i t y c o s t s a r e c o n t a i n e d i n t h e c o n c e p t of t h e s o c i a l c o s t 
of money. By t h i s , s o c i a l c o s t of money i s d e f i n e d i n t e r m s of t h e o p ­
p o r t u n i t i e s f o r g o n e i n t h e p r i v a t e s e c t o r of t h e economy, e i t h e r due t o 
c u r t a i l e d c o n s u m p t i o n o r i n v e s t m e n t . The F e d e r a l government can have 
g r e a t e f f e c t on t h e p r i v a t e s e c t o r by t h e u s e of i t s f i s c a l and m o n e t a r y 
t o o l s . However , t h e l o c a l g o v e r n m e n t ' s e f f e c t s a r e minor i n c o m p a r i s o n 
t o t h e F e d e r a l g o v e r n m e n t ' s e f f e c t ( 6 5 ) . 
S o c i e t y h a s laws p r o h i b i t i n g t h e i n d i v i d u a l d i s p o s a l of r e f u s e and 
r e q u i r i n g g o v e r n m e n t a l d i s p o s a l , so t h e o p p o r t u n i t y c o s t a rgument i s n o t 
v a l i d i n t h i s c a s e . O p p o r t u n i t y c o s t can be u t i l i z e d when t h e p r o j e c t i n 
q u e s t i o n can be u n d e r t a k e n by b o t h t h e government and p r i v a t e e n t e r p r i s e . 
I t i s recommended t h a t t h e i n t e r e s t r a t e u s e d i n d e t e r m i n i n g t h e a n n u a l 
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c o s t be t h e i n t e r e s t r a t e u s e d t o f i n a n c e t h a t p r o j e c t . 
When t h e c o s t e s t i m a t e s a r e made f o r e a c h a l t e r n a t i v e , i t i s 
recommended t h a t t h r e e e s t i m a t e s be g i v e n r a t h e r t h a n a s i n g l e p o i n t 
e s t i m a t e . The t h r e e c o s t e s t i m a t e s s h o u l d i n c l u d e a minimum f i g u r e , an 
a v e r a g e f i g u r e , and a maximum f i g u r e . T h i s r a n g e of c o s t s w i l l be more 
r e a l i s t i c t h a n a s i n g l e p o i n t e s t i m a t e . When a l l t h e c o s t e s t i m a t e s f o r 
a l l t h e a l t e r n a t i v e s a r e made , a c o s t ' d i s t r i b u t i o n w i l l be made f o r t h e 
minimum f i g u r e s , t h e a v e r a g e f i g u r e s , and t h e maximum f i g u r e s . 
b b b b b 
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C o s t 
F i g u r e 1 3 . Cos t D i s t r i b u t i o n 
From t h e c o s t d i s t r i b u t i o n , a mean u. and a s t a n d a r d d e v i a t i o n a 
w i l l be d e t e r m i n e d . U s i n g t h e e s t a b l i s h e d mean \L> t h e d i s t r i b u t i o n w i l l 
be d i v i d e d i n t o s i x e v a l u a t i o n i n t e r v a l s u s i n g t h e s t a n d a r d d e v i a t i o n s 
a s shown i n F i g u r e 1 3 . The e v a l u a t i o n i n t e r v a l s t h a t p a r t i t i o n e a c h c o s t 
d i s t r i b u t i o n s h o u l d be of e q u a l w i d t h e x c e p t f o r t h e end i n t e r v a l s wh ich 
r e a c h t o t h e e n d s of t h e d i s t r i b u t i o n . 
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An a l t e r n a t i v e w i l l be awarded a v a l u e V, i n a c c o r d a n c e w i t h t h e 
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e v a l u a t i o n i n t e r v a l i n which each of i t s c o s t e s t i m a t e s l i e . The t h r e e 
p o i n t s c o r e s w i l l be o b t a i n e d from t h e t h r e e d i s t r i b u t i o n s , a v e r a g e d , 
and t h e v a l u e V^ f o r t h e a l t e r n a t i v e w i l l be used i n S t e p 4 of t h e s c o r ­
i n g model p r e s e n t e d i n C h a p t e r IV. 
Moore and Baker (66) have c o n c l u d e d t h a t t h e u s e of e q u a l l y s p a c e d 
e v a l u a t i o n i n t e r v a l s , u s i n g t h e s t a n d a r d d e v i a t i o n , p r o d u c e s a s a t i s f a c ­
t o r y d i s c r i m i n a t i o n f o r d i s t r i b u t i o n s t h a t a r e normal o r s l i g h t l y shewed 
t o t h e l e f t o r r i g h t . They found , howeve r , t h a t t h e u s e of e q u a l l y 
s p a c e d i n t e r v a l s on d i s t r i b u t i o n s such as b imode l d i s t r i b u t i o n s p r o v i d e 
q u e s t i o n a b l e d i s c r i m i n a t i o n be tween a l t e r n a t i v e s . P r o p e r d i s c r i m i n a t i o n 
may be o b t a i n e d by t h e u s e of u n e q u a l i n t e r v a l s which have n a r r o w i n t e r ­
v a l s n e a r t h e modes and w i d e r i n t e r v a l s away from t h e modes . I t may a l s o 
be t h e c a s e t h a t u n e q u a l i n t e r v a l s o b t a i n e d by d i v i d i n g t h e d i s t r i b u t i o n 
i n t o r e g i o n s b a s e d on a p e r c e n t a g e of t h e a r e a ( f o r example one s i x t h of 
t h e a r e a d e n o t e s an i n t e r v a l ) may p r o v i d e t h e p r o p e r d i s c r i m i n a t i o n f o r 
o t h e r d i s t r i b u t i o n s . Fo r d i s t r i b u t i o n o t h e r t h a n normal d i s t r i b u t i o n s , 
a d d i t i o n a l i n v e s t i g a t i o n n e e d s t o be u n d e r t a k e n t o d e t e r m i n e i f o t h e r 
t h a n e q u a l e v a l u a t i o n i n t e r v a l s w i l l p r o v i d e b e t t e r d i s c r i m i n a t i o n b e ­
tween t h e a l t e r n a t i v e s . T h i s i s beyond t h e s cope of t h i s s t u d y . 
The f i r s t s t e p i n d e t e r m i n i n g t h e t o t a l d i s p o s a l c o s t s i s t o d e t e r ­
mine t h e amount of r e f u s e b e i n g p r o d u c e d . P r o j e c t i o n s must a l s o be made 
t o c o v e r f u t u r e e x p a n s i o n . The amount of r e f u s e b e i n g p r o d u c e d i s e s s e n ­
t i a l i n d e t e r m i n i n g t h e d i s p o s a l c a p a c i t i e s of t h e v a r i o u s a l t e r n a t i v e s . 
The amount of r e f u s e b e i n g p r o d u c e d can be o b t a i n e d from h i s t o r i c a l d a t a 
k e p t by t h e s a n i t a r y d e p a r t m e n t . P r o j e c t i o n s up t o t w e n t y y e a r s s h o u l d 
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be c o n s i d e r e d t o c o v e r t h e l i f e of t h e s t r u c t u r e a s s o c i a t e d w i t h some d i s ­
p o s a l a l t e r n a t i v e s . The Bureau of S o l i d Waste Management e s t i m a t e s t h e 
amount of r e f u s e i n c r e a s e s a t a r a t e of 2 . 5 p e r c e n t p e r c a p i t a p e r y e a r 
( 6 7 ) . The amount of r e f u s e b e i n g p roduced s h o u l d be c a l c u l a t e d i n t h e 
d i m e n s i o n l b s / c a p i t a / y e a r . 
Once t h e t o t a l demand i s p r o j e c t e d , i t i s n e c e s s a r y t o examine a l l 
c o s t s r e l a t e d t o t h e demands . The c o s t s r e l a t i v e t o most w i d e l y u s e d 
d i s p o s a l a l t e r n a t i v e s w i l l be d i s c u s s e d i n d e t a i l . Some of t h e d i s p o s a l 
a l t e r n a t i v e s a r e s t i l l i n t h e r e s e a r c h and deve lopment p h a s e and a c c u r a t e 
h i s t o r i c a l c o s t d a t a a r e n o t a v a i l a b l e . 
S a n i t a r y L a n d f i l l 
The Amer ican P u b l i c Works A s s o c i a t i o n h a s d e v i s e d a fo rmula (68) f o r 
e s t i m a t i n g t h e n e c e s s a r y c a p a c i t y of a l a n d f i l l , a s f o l l o w s : 
A = — l"l _ — ~ 
A ZD L 100_ 
where 
A = l a n d f i l l a r e a p e r c a p i t a p e r y e a r i n s q u a r e y a r d s 
F = an e x p e r i e n c e f a c t o r which i n c o r p o r a t e s t h e amount of c o v e r 
m a t e r i a l ; a v e r a g i n g 17 p e r c e n t f o r deep f i l l s and 33 p e r c e n t 
f o r s h a l l o w f i l l s , w i t h c o r r e s p o n d i n g F v a l u e s of 1.17 and 1.33 
R = amount of r e f u s e i n l b s / c a p i t a / y r 
D = a v e r a g e d e n s i t y of r e f u s e i n l b s / c u yd 
P = p e r c e n t r e d u c t i o n of r e f u s e volume i n t h e l a n d f i l l (0 t o 90 
p e r c e n t d e p e n d i n g on t h e amount of c o m p a c t i o n ) 
Z = d e p t h of f i l l i n y a r d s . 
To d e t e r m i n e t h e amount of l a n d r e q u i r e d f o r t i m e T, t h e f o l l o w i n g 
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f o r m u l a i s u s e d : 
T 
- I At P t 
t = l 
where 
L t o t a l l a n d r e q u i r e d i n s q u a r e y a r d s 
At t o t a l a r e a r e q u i r e d p e r c a p i t a p e r y e a r t 
P t e s t i m a t e d p o p u l a t i o n p e r y e a r t . 
The n e c e s s a r y i n f o r m a t i o n f o r u s e i n t h i s fo rmula i s n o r m a l l y 
a v a i l a b l e a t t h e l o c a l s a n i t a t i o n d e p a r t m e n t as s t a t i s t i c s such as t h e 
amount d i s p o s e d of and t h e d e n s i t y of t h e r e f u s e a r e m a i n t a i n e d . Popu­
l a t i o n f i g u r e s and f u t u r e p r o j e c t i o n a r e a l s o n o r m a l l y a v a i l a b l e . 
Once t h e amount of l a n d r e q u i r e d i s d e t e r m i n e d , t h e c o s t of p u r ­
c h a s i n g t h e l a n d can be d e t e r m i n e d . P r o j e c t i o n s f o r l a n d s h o u l d be made 
t o c o v e r t h e n e e d s from f i v e t o t e n y e a r s i n t h e f u t u r e . G e n e r a l l y l a n d 
u s e d f o r s a n i t a r y l a n d f i l l i s s u b m a r g i n a l and h e n c e t h e c o s t i s l o w e r ; 
howeve r , t h e c o s t of l a n d w i l l v a r y d e p e n d i n g on t h e l o c a t i o n . I n l a r g e r 
m e t r o p o l i t a n a r e a s , l a n d i s i n s h o r t s u p p l y and t h e c o s t of c l o s e - i n l a n d 
w i l l be h i g h e r . I f t h e l a n d i s a v a i l a b l e i n t h e o u t l y i n g r e g i o n s a t a 
lower p r i c e , t h e c o r r e s p o n d i n g t r a n s p o r t a t i o n c o s t s w i l l i n c r e a s e . F i g ­
u r e 14 i l l u s t r a t e s t h i s p o i n t . 
I f l o n g h a u l d i s p o s a l u s i n g s a n i t a r y l a n d f i l l i s c o n t e m p l a t e d , 
t r a n s f e r s t a t i o n s have t o be c o n s t r u c t e d a t an i n c r e a s e d c o s t and t h e 
t r a n s p o r t a t i o n c o s t s i n c r e a s e . 
T a b l e 1 g i v e s some sample r a i l t r a n s p o r t c h a r g e s f o r h a u l i n g r e f u s e 
t o r emote s i t e s ( 6 9 ) . 
T r a n s p o r t C o s t s 
F i g u r e 1 4 . C o s t v s D i s t a n c e 
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T a b l e 1 . Sample R a i l T r a n s p o r t Charges 
New York C e n t r a l R a i l r o a d 
M i l e R a d i u s Weight of Refuse Cost p e r Ton 
25 30 T o n s / C a r $ 2 . 0 0 
25 40 T o n s / C a r $ 1 . 9 0 
25 50 T o n s / C a r $1 .65 
40 30 T o n s / C a r $ 3 . 2 8 
40 40 T o n s / C a r $ 3 . 0 4 
40 50 T o n s / C a r $ 2 . 6 4 
97 30 T o n s / C a r $ 4 . 1 1 
97 40 T o n s / C a r $ 3 . 6 4 
97 50 T o n s / C a r $ 3 . 2 8 
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C o s t s r e l e v a n t t o s a n i t a r y l a n d f i l l o p e r a t i o n a r e : 
Cla = l a n d a c q u i s i t i o n c o s t s 
Ctc = t r a n s p o r t a t i o n and c o l l e c t i o n c o s t s 
Cb = b u i l d i n g and equ ipmen t c o s t s t o i n c l u d e c o s t s of d e p r e c i a t i o n 
Cd = d i r e c t o p e r a t i n g c o s t s such as wages and o p e r a t i n g e x p e n s e s 
Ci - i n d i r e c t o p e r a t i n g c o s t s s u c h as s a l a r i e s of o v e r h e a d p e r ­
s o n n e l and o p e r a t i n g c o s t s of f l o a t i n g equ ipmen t 
I = o f f s e t t i n g income such as r e s a l e of r e c l a i m e d l a n d ( c h a n g i n g 
p r o p e r t y v a l u e s s h o u l d be c o n s i d e r e d ) . 
The c o s t s and r e v e n u e s a r e e s t i m a t e d f o r each y e a r of t h e a l t e r n a ­
t i v e ' s l i f e . Then a n e t c a s h f low i s made and an e q u i v a l e n t a n n u a l c o s t 
i s computed . T h i s i s p e r f o r m e d t h r e e t i m e s f o r each a l t e r n a t i v e , u s i n g 
low, a v e r a g e , and h i g h f i g u r e s . The t h r e e a n n u a l c o s t e s t i m a t e s o b t a i n e d 
f o r a l l t h e a l t e r n a t i v e s a r e made i n t o t h r e e c o s t d i s t r i b u t i o n s . An a l ­
t e r n a t i v e w i l l be awarded a v a l u e V, i n a c c o r d a n c e w i t h t h e e v a l u a t i o n 
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i n t e r v a l i n which each of i t s c o s t e s t i m a t e s l i e . The t h r e e p o i n t s c o r e s 
w i l l be o b t a i n e d from t h e t h r e e d i s t r i b u t i o n s , a v e r a g e d , and t h e v a l u e 
f o r t h e a l t e r n a t i v e w i l l be u s e d i n S t e p 4 of t h e s c o r i n g model p r e ­
s e n t e d i n C h a p t e r IV. 
I n c i n e r a t i o n 
The f i r s t s t e p i n comput ing t h e c o s t of d i s p o s a l f o r t h e i n c i n e r a ­
t i o n a l t e r n a t i v e i s t o d e t e r m i n e t h e t o n n a g e of w a s t e c o l l e c t e d p e r day 
e i t h e r by a c t u a l w e i g h i n g o r by u s e of t h e f o l l o w i n g fo rmula ( 7 0 ) . 




T = t o n s c o l l e c t e d p e r day 
P = p r o j e c t e d p o p u l a t i o n of t h e a r e a s e r v e d 
W = a v e r a g e amount of c o m b u s t i b l e w a s t e g e n e r a t e d by one p e r s o n p e r 
y e a r (A commonly u s e d f i g u r e i s 0 . 4 t o n . ) 
N = number of w o r k i n g days i n a y e a r . 
Once t h e t o n n a g e c o l l e c t e d p e r day i s d e t e r m i n e d , t h e c a p a c i t y r e q u i r e d 
f o r t h e i n c i n e r a t o r must t h e n be d e t e r m i n e d . T h i s i s a lways e x p r e s s e d 
i n t h e number of t o n s t h a t c o u l d be i n c i n e r a t e d i n a 24 h o u r d a y . 
_ (T) (24) 
G " H 
where 
C = c a p a c i t y r e q u i r e d 
T = t o n n a g e of r e f u s e p e r day 
H = number of a c t u a l o p e r a t i n g h o u r s . 
An example c a l c u l a t i o n i s as f o l l o w s : 
Assume: P = 2 5 0 , 0 0 0 W - 0 . 4 t o n 
H = 16 h o u r s N = 300 w o r k i n g days 
T . ( P y w i . ( 2 5 0 . 0 0 0 . M 0 . 4 ) . 3 3 3 | t o n s p e r d a y 
C = < 3 3 3 3 > ( 2 4 ) = 500 t o n c a p a c i t y 
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S e a s o n a l f l u c t u a t i o n s and s p e c i a l i n d u s t r i a l w a s t e s w i l l modify t h e above 
c a p a c i t i e s . M o d i f i c a t i o n s s h o u l d be d e t e r m i n e d by e n g i n e e r i n g s t u d i e s . 
Once t h e c a p a c i t y h a s been d e t e r m i n e d , t h e c o n s t r u c t i o n c o s t e s t i ­
ma te s can be made . A c t u a l c o s t s w i l l v a r y by l o c a l a r e a s . As a r u l e of 
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thumb, t h e l a r g e r t h e c a p a c i t y t h e lower t h e c o n s t r u c t i o n c o s t p e r t o n 
( 7 1 ) . Some sample c o s t s p e r t o n a r e as f o l l o w s : 
Under 100 t o n c a p a c i t y = $5000 - $5500 p e r t o n 
100 t o n s - 300 t o n s = $4000 - $5000 p e r t o n 
Over 300 t o n s = $3000 - $4000 p e r t o n 
For t h e i n c i n e r a t i o n a l t e r n a t i v e , t h e c o n s t r u c t i o n c o s t w i l l be t h e 
h i g h e s t c o s t . As a r u l e t h e t r a n s p o r t c o s t s a r e lower as t h e i n c i n e r a t o r 
c a n be l o c a t e d c l o s e r t o c i t y c e n t e r . A l l o t h e r r e l e v a n t c o s t s a r e added 
t o t h e c o n s t r u c t i o n c o s t t o compute t h e t o t a l c o s t . R e l e v a n t c o s t s a r e : 
C la - l a n d a c q u i s i t i o n c o s t s 
Ctc - t r a n s p o r t a t i o n and c o l l e c t i o n c o s t s 
Cb = b u i l d i n g and equ ipmen t c o s t s 
Cd = d i r e c t o p e r a t i n g c o s t s 
Ci = i n d i r e c t o p e r a t i n g c o s t s 
Cnc = c o s t t o d i s p o s e of non c o m b u s t i b l e s 
I = o f f s e t t i n g income such as s a l e of s t e a m , e l e c t r i c i t y , e t c . 
Again t h e n e t c a s h f lows as d e v e l o p e d f o r t h e l i f e of t h e a l t e r n a t i v e a r e 
e s t i m a t e d and t h r e e e q u i v a l e n t a n n u a l c o s t s o b t a i n e d . 
Compost ing 
The c o s t s a s s o c i a t e d w i t h t h e compos t i ng a l t e r n a t i v e a r e q u i t e s i m i ­
l a r t o t h e t y p e s of c o s t s a s s o c i a t e d w i t h i n c i n e r a t i o n . The i n i t i a l 
c o s t s f o r c o n s t r u c t i o n a r e n o t as h i g h as f o r i n c i n e r a t i o n as t h e b u i l d ­
i n g s and equ ipmen t r e q u i r e d a r e n o t as e x t e n s i v e . However, o p e r a t i n g 
e x p e n s e s a r e h i g h e r , as a c o n s i d e r a b l e amount of l a b o r i s r e q u i r e d t o 
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s e p a r a t e t h e n o n - c o m p o s t a b l e i t e m s p r i o r t o e n t e r i n g t h e compos t i ng p r o ­
c e s s . U s u a l l y a s a l v a g e p r o c e s s i s i n c o r p o r a t e d d u r i n g t h e s e p a r a t i o n 
s t e p and s a l v a g e m a t e r i a l s such a s p a p e r , m e t a l s , and g l a s s can p r o d u c e 
o f f s e t t i n g income f o r t h i s a l t e r n a t i v e . E x p e r i e n c e s of compost o p e r a t i n g 
companies show t h e e x i s t e n c e of r e a d y m a r k e t s f o r s a l v a g e d m e t a l s , g l a s s , 
and p a p e r . S a l e of t h e compos t , i f a m a r k e t can be found, can a l s o p r o ­
v i d e i n c o m e . The m a r k e t f o r compost i s n o t a lways p r e s e n t even i n e x t e n ­
s i v e a g r i c u l t u r a l r e g i o n s as t h e farms u t i l i z e l i q u i d f e r t i l i z e r and do 
n o t want t o h a n d l e t h e c o m p o s t . 
The t y p e s of c o s t s a p p l i c a b l e t o c o m p o s t i n g a r e s i m i l a r t o t h o s e f o r 
i n c i n e r a t i o n . A d d i t i o n a l c o s t s a r e i n c u r r e d i n t h e s a l e and t r a n s p o r t of 
s a l v a g e a b l e m a t e r i a l and t h e c o m p o s t . The income r e c e i v e d h e l p s t o o f f ­
s e t t h e c o s t of p r o c e s s i n g . For a 300 t o n d a i l y c a p a c i t y p l a n t l o c a t e d 
i n M i c h i g a n , t h e t o t a l p r o d u c t i o n c o s t was $ 8 . 4 7 p e r t o n ( t h i s does n o t 
i n c l u d e t r a n s p o r t and c o l l e c t i o n c o s t s ) , and t h e o f f s e t t i n g income was 
$ 3 . 5 0 / t o n from s a l v a g e a b l e m a t e r i a l and $ 3 . 2 4 p e r t o n from c o m p o s t . T h i s 
r e s u l t e d i n a n e t c o s t of $ 1 . 7 3 p e r t o n of r e f u s e p r o c e s s e d ( 7 2 ) . 
P u b l i c H e a l t h P r o t e c t i o n 
S o l i d w a s t e s can p r o d u c e u n d e s i r a b l e b i o l o g i c a l , c h e m i c a l , p h y s i c a l , 
m e c h a n i c a l , and p s y c h o l o g i c a l e f f e c t s . For e x a m p l e , human p a t h o g e n s i n 
human f e c e s p r o v i d e a b i o l o g i c a l t h r e a t , w a s t e s from i n d u s t r y pose chemi ­
c a l h a z a r d s , f lammable m a t e r i a l s and g a s e s i n v o l v e a p h y s i c a l d a n g e r 
t h r o u g h f i r e and e x p l o s i o n , and b r o k e n g l a s s and heavy m a c h i n e r y u t i l i z e d 
i n t h e d i s p o s a l s y s t e m c r e a t e m e c h a n i c a l h a z a r d s . To r e l a t e human d i s e a s e , 
d i s a b i l i t y , annoyance o r o t h e r u n d e s i r a b l e e f f e c t s t o t h e c o l l e c t i o n , p r o -
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c e s s i n g and d i s p o s a l of s o l i d w a s t e s i s n o t a s i m p l e p r o c e d u r e . I t r e ­
q u i r e s t h a t a l l t h e s t e p s i n t h e pa thway from s o l i d w a s t e s t o human 
a f f l i c t i o n be a n a l y z e d and v a l i d a t e d . F i g u r e 15 (73) i l l u s t r a t e s i n 
g e n e r a l some of t h e pa thways t h a t mus t be c o n s i d e r e d and a n a l y z e d . F i g ­
u r e 16 (74) i l l u s t r a t e s i n g r e a t e r d e t a i l t h e v a r i o u s ways i n which 
s o l i d w a s t e d i s p o s a l can e n d a n g e r t h e human. 
S o l i d w a s t e s have b e e n d e m o n s t r a t e d c o n c l u s i v e l y t o be a s s o c i a t e d 
w i t h some d i s e a s e s i n t h e U n i t e d S t a t e s . A l though t h e i n c i d e n c e of d i s ­
e a s e due t o w a s t e i s r e l a t i v e l y low i n t h i s c o u n t r y as a w h o l e , i t i s 
h i g h e r i n c e r t a i n g r o u p s , p a r t i c u l a r l y t h o s e w i t h o u t g e n e r a l s a n i t a t i o n , 
i n c l u d i n g p r o p e r w a s t e d i s p o s a l m e a n s . Open dumping a c c o u n t s f o r n e a r l y 
80 p e r c e n t (75) of a l l w a s t e d i s p o s a l i n t h i s c o u n t r y . Open dumps a r e 
b r e e d i n g g r o u n d s f o r d i s e a s e v e c t o r s such as f l i e s and r o d e n t s . These 
v e c t o r s f i n d s u i t a b l e h a r b o r a g e i n t h e p i l e s of exposed r e f u s e . 
I n e v a l u a t i n g d i s p o s a l a l t e r n a t i v e s u n d e r t h e c r i t e r i o n of p u b l i c 
h e a l t h , o n l y t h o s e f a c t o r s r e l e v a n t t o t h e p u b l i c h e a l t h and s a f e t y of 
humans w i l l be c o n s i d e r e d . No m e a s u r e of p e r f o r m a n c e c o u l d be d e r i v e d 
f o r t h i s c r i t e r i o n a s t h e v a l u e of human l i f e c a n n o t be q u a n t i f i e d . 
H e n c e , t h i s w i l l be a q u a l i t y c r i t e r i o n r e q u i r i n g s u b j e c t i v e e v a l u a t i o n . 
P u b l i c h e a l t h and s a f e t y e x p e r t s can be c a l l e d upon t o a i d i n r a t i n g 
t h e v a r i o u s d i s p o s a l a l t e r n a t i v e s . T a b l e 2 (76) can a i d t h e e v a l u a t o r s 
i n e s t a b l i s h i n g t h e i r s u b j e c t i v e j u d g m e n t s . 
The p u b l i c h e a l t h c r i t e r i o n i s a q u a l i t y c r i t e r i o n r e q u i r i n g t h e 
s u b j e c t i v e j udgmen t s of q u a l i f i e d p u b l i c h e a l t h p e r s o n n e l . A method 
recommended by t h e P u b l i c H e a l t h S e r v i c e t o d e t e r m i n e a q u a n t i t a t i v e 
a s s e s s m e n t of a q u a l i t y c r i t e r i o n i s t o b r e a k t h e c r i t e r i o n down i n t o 
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S o l i d 
Was te s 
B i o l o g i c a l V e c t o r s 
P h y s i c a l and M e c h a n i c a l 
H a z a r d s 
A i r b o r n e C o n t a m i n a n t s 
Wate r Supp ly 
Food S u p p l y 
S o c i o - e c o n o m i c F a c t o r s 
D i r e c t C o n t a c t 
Human 
D i s e a s e 
D i s a b i l i t y 
Annoyance 
F i g u r e 1 5 . P a t h w a y s 
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V e c t o r s 
Dumping 
L a n d f i l l 
S u r f a c e 
Sub S u r f a c e Sea 
Deep Wel l I n j e c t i o n 
i r 
S t r e a m s , ls 
S e w e r s , Was 
T r e a t m e n t I 
i k e s , e t c . 
t e 
onds 
S o l i d 
Waste 
S o u r c e ! 
S l u d g e 
F e r t i l i z e r 
S o i l 




T rea tmen t l 
P l a n t s 
V e c t o r s 
*1 A e r o s o l s 
S l u d g e 
H Z 
I n c i n e r a t i o n 




S u p p l y 
C o n t a c t 
A q u a t i c 
L i f e 
E d i b l e 
A q u a t i c 
L i f e 
E d i b l e 
P l a n t s 
Meat 




D i s e a s e 
A i r 
Lungs 
S k i n 
D i r e c t C o n t a c t 
F i g u r e 1 6 . S o l i d Waste/Human D i s e a s e Pa thways 
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T a b l e 2 . P o s s i b l e H e a l t h P rob lems i n S o l i d Waste D i s p o s a l 
P o s s i b l e Hazard 
1 . O c c u p a t i o n a l h a z a r d t o w o r k e r s i n c o l l e c t i o n , t r a n s p o r t , and d i s ­
p o s a l . 
2 . P u b l i c h e a l t h and n u i s a n c e h a z a r d a s s o c i a t e d w i t h poor o p e r a t i o n of 
l a n d f i l l . 
3 . Odors and g a s e s from b u r n i n g f i l l . V e c t o r s and o d o r s i f f i l l b e ­
comes f r a c t u r e d . 
4 . P u b l i c h e a l t h h a z a r d o r n u i s a n c e from ground w a t e r c o n t a m i n a t i o n by 
l e a c h i n g o r g a s e s from f i l l . 
5 . O c c u p a t i o n a l h a z a r d t o w o r k e r s i n v o l v e d i n r e d u c t i o n a c t i v i t i e s . 
6 . O c c u p a t i o n a l h a z a r d t o w o r k e r s i n s a l v a g e p r o c e s s . 
7 . O c c u p a t i o n a l h a z a r d t o w o r k e r s u t i l i z i n g s a l v a g e d m a t e r i a l a s a 
r e s o u r c e . 
8 . P u b l i c h e a l t h h a z a r d i n p r o d u c t d i s c h a r g e d i n t o a t m o s p h e r e . 
9 . O c c u p a t i o n a l h a z a r d t o w o r k e r s i n p r o c e s s . 
1 0 . O c c u p a t i o n a l h a z a r d t o w o r k e r s u t i l i z i n g p r o c e s s e d r e c y c l e d m a t e r i a l . 
1 1 . N u i s a n c e s i n p r o c e s s r e s i d u e s , e . g . f l y a s h . 
1 2 . P u b l i c h e a l t h h a z a r d i n p r o c e s s , d i s c h a r g e i n t o a t m o s p h e r e . 
1 3 . Odors d i s c h a r g e d i n t o a t m o s p h e r e . 
1 4 . P u b l i c h e a l t h h a z a r d t o u s e r s of p r o c e s s e d m a t e r i a l . 
1 5 . Grave p u b l i c h e a l t h h a z a r d b e c a u s e of u n t r e a t e d s o l i d w a s t e o p e n l y 
e x p o s e d . 
N a t u r e of P o s s i b l e 
Methods P r o c e s s Haza rd 
A. D i s p o s a l t o S ink Open P i t ; S a n i t a r y 
L a n d f i l l 
1 , 2 , 3 , 4 , 14 
B. R e d u c t i o n i n 
Volume a t Sou rce 
G r i n d i n g o r Compact ion 
+ L a n d f i l l 
1 , 2 , 3 , 4 , 5 
C. D i r e c t R e c y c l i n g S a l v a g e + L a n d f i l l 1, 2 , 3 , 4 , 6 , 7 
D. I n d i r e c t R e c y c l i n g P y r o l i z a t i o n ; Wet 
O x i d a t i o n ; R e n d e r i n g ; 
Animal F e e d i n g 
1, 2 , 3 , 4 , 8 , 9 , 
E. Change of S t a t e I n c i n e r a t i o n 1 , 2 , 3 , 4 , 9 , 1 1 , 
F . C o n v e r s i o n Compos t ing ; D i g e s t i o n 1, 2 , 3 , 9 , 1 3 , 14 
G. D i v e r s i o n a t 
Sou rce 
D i r e c t P o l l u t i o n of Land, 
W a t e r , o r A i r 
1, 2 , 3 , 4 , 8 , 15 
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s u b c r i t e r i a and t h e n have t h e e x p e r t s r a t e t h e s u b c r i t e r i a . The r e s u l t s 
of r a t i n g t h e s u b c r i t e r i a a r e combined i n t o an o v e r a l l r a t i n g f o r t h e c r i ­
t e r i o n . The p r o c e s s i s i d e n t i c a l t o t h e s c o r i n g model p r o c e s s and i s e s ­
s e n t i a l l y a s c o r i n g model w i t h i n a s c o r i n g m o d e l . The s c o r e o b t a i n e d f o r 
t h e s u b c r i t e r i a s c o r i n g model i s n o r m a l i z e d t o c o r r e s p o n d w i t h t h e r a n g e 
of t h e v a l u e V, i n t h e d e c i s i o n m a t r i x k 
P u b l i c H e a l t h 
B i o l o g i c a l 
T h r e a t 
P h y s i c a l 
and 
M e c h a n i c a l 
H a z a r d s 
A i r b o r n e 
Con taminan t 
T h r e a t 
Water 
Supply 
T h r e a t 
Food 
Supply 
T h r e a t 
The s e t of s u b c r i t e r i a would be r a n k e d and w e i g h t e d . The w e i g h t i n g would 
be a p p l i e d i n t h e same manner as S t e p 3 of t h e a l g o r i t h m p r e s e n t e d i n 
C h a p t e r IV. Va lue s would be e s t a b l i s h e d f o r t h e s u b c r i t e r i a i n a c c o r d a n c e 
w i t h t h e f o l l o w i n g r a t i n g s c a l e : 
15-20 f o r an a l t e r n a t i v e deemed t o i n v o l v e o n l y s l i g h t 
t h r e a t s t o o r i m p a i r m e n t of h e a l t h o r s a f e t y 
10-15 f o r an a l t e r n a t i v e i n v o l v i n g such d e t r i m e n t s i n 
a m o d e r a t e d e g r e e 
5-10 f o r an a l t e r n a t i v e w i t h c o n s i d e r a b l e and an e v e r 
p r e s e n t t h r e a t t o h e a l t h and s a f e t y 
1-5 f o r an a l t e r n a t i v e i n v o l v i n g e x t r e m e and e v e r 
p r e s e n t t h r e a t s t o h e a l t h o r t o l i f e i t s e l f ( 7 7 ) . 
Each a l t e r n a t i v e would be r a t e d u n d e r each s u b c r i t e r i a u s i n g t h i s s c a l e . 
The a p p r a i s a l sy s t em does n o t s e t s t a n d a r d s . I t i s s imp ly a y a r d s t i c k 
t o m e a s u r e and compare t h e q u a l i t y of t h e d i s p o s a l a l t e r n a t i v e s . The 
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s u b c r i t e r i a c o v e r t h e pa thways from s o l i d w a s t e t o t h e human. The a l t e r n ­
a t i v e s a r e e v a l u a t e d t o s e e how t h e y m i g h t a f f e c t t h e p a t h w a y s . I t i s 
n o t w i t h i n t h e scope of t h i s work t o go i n t o g r e a t d e t a i l c o v e r i n g t h e 
e v a l u a t i o n p r o c e d u r e t h e p u b l i c h e a l t h o f f i c i a l u s e s . T h i s r a t i n g p r o ­
c e d u r e i s p r e s e n t e d as a g u i d e t o a i d t h e e x p e r t i n h i s s u b j e c t i v e e v a l u ­
a t i o n . 
E x p e r i e n c e d p u b l i c h e a l t h o f f i c e r s s h o u l d examine e x i s t i n g d i s ­
p o s a l s y s t e m s t h a t c o r r e s p o n d t o t h e s e t of a l t e r n a t i v e s b e i n g c o n s i d e r e d . 
The e v a l u a t i o n w i l l be made on t h e s e e x i s t i n g s y s t e m s and r e s u l t s m o d i ­
f i e d i f n e c e s s a r y t o c o r r e s p o n d t o t h e l o c a l e n v i r o n m e n t . 
I t i s recommended t h a t t h e v a l u e 20 be awarded t o t h e a l t e r n a t i v e 
t h a t h a s no t h r e a t t o h e a l t h . Fo r any o t h e r r a n k i n g R t h a t t h e e v a l u a ­
t o r c o n c e i v e s of , t h e amount of i l l h e a l t h s h o u l d be p r o p o r t i o n a l t o 
20-R. The amount of i l l h e a l t h i n t u r n i s p r o p o r t i o n a l t o t h e l e n g t h of 
t i m e p e o p l e e x p e r i e n c e i l l h e a l t h . E s t i m a t e s of t h e number of man-days 
of i l l h e a l t h s h o u l d be made and c o n v e r t e d t o t h e r a n k i n g s c a l e by n o r ­
m a l i z i n g t h e e s t i m a t e s . Fo r a p r e m a t u r e d e a t h a t t r i b u t e d t o a d i s p o s a l 
a l t e r n a t i v e , e ach day of t h e p r e m a t u r e demise would be e q u i v a l e n t t o one 
man-day of i l l h e a l t h . 
I t mus t be p o i n t e d o u t t h a t t h e m a j o r i t y of e v a l u a t o r s w i l l be 
u n c e r t a i n as t o t h e amount of i l l h e a l t h t o be e x p e c t e d from each of t h e 
a l t e r n a t i v e s . T h i s s h o u l d n o t p r e c l u d e t h e e f f o r t b e i n g made t o o b t a i n 
t h e e s t i m a t e s . A l l t h a t i s hoped i s f o r t h e e v a l u a t o r t o t r a n s m i t t o t h e 
d e c i s i o n m a k e r s , i n t h e mos t p r e c i s e manner p o s s i b l e , h i s s t a t e of know­
l e d g e . I f a p r e c i s e s t a t e m e n t of what i s t h e b a s i s f o r t h e r a n k i n g i s 
n o t made, t h e i n f o r m a t i o n c o n t a i n e d i n t h e r a n k i n g s w i l l be f u r t h e r 
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d e g r a d e d by t h e compound e f f e c t of i m p r e c i s e q u e s t i o n s and i n a d e q u a t e 
k n o w l e d g e . 
The r e a s o n f o r d e s i r i n g a l i n e a r r e l a t i o n s h i p be tween R and t h e 
amount of i l l h e a l t h i s t h a t e v e r y change i n i l l h e a l t h w i l l be w e i g h t e d 
i n t h e a n a l y s i s e q u a l l y . Tha t i s , a s a v i n g s of one man-day of h e a l t h i s 
a lways t r e a t e d a s h a v i n g e q u a l v a l u e . 
The a p p r a i s a l sy s t em does n o t s e t s t a n d a r d s . I t i s s imp ly a y a r d ­
s t i c k t o m e a s u r e and compare t h e q u a l i t y of t h e d i s p o s a l a l t e r n a t i v e s . 
The s u b c r i t e r i a c o v e r t h e pa thways from s o l i d w a s t e t o t h e human. The 
a l t e r n a t i v e s a r e e v a l u a t e d t o s ee how t h e y m i g h t a f f e c t t h e p a t h w a y s . 
I t i s n o t w i t h i n t h e scope of t h i s work t o go i n t o g r e a t d e t a i l c o v e r i n g 
t h e e v a l u a t i o n p r o c e d u r e t h e p u b l i c h e a l t h o f f i c i a l u s e s . T h i s r a t i n g 
p r o c e d u r e i s p r e s e n t e d as a g u i d e t o a i d t h e e x p e r t i n h i s s u b j e c t i v e 
e v a l u a t i o n . 
The r e s u l t s of t h e e v a l u a t i o n of t h e a l t e r n a t i v e s and t h e w e i g h t ­
i n g of t h e s u b c r i t e r i a a r e p u t i n t o a c r i t e r i o n d e c i s i o n m a t r i x . F i g u r e 
17 i l l u s t r a t e s t h e c r i t e r i o n d e c i s i o n m a t r i x . The v a l u e s V. o b t a i n e d 
k 
from t h e s u b c r i t e r i a d e c i s i o n m a t r i x a r e u s e d i n t h e d e c i s i o n m a t r i x of 
S t e p 4 , C h a p t e r IV. 
I t i s n o t meant t o imply t h a t t h i s i s t h e u l t i m a t e r a t i n g s y s t e m . 
However, t e c h n i c a l p e o p l e a r e a b l e and w i l l i n g t o e x p r e s s such judgments 
and t h e r a t h e r a r b i t r a r y n u m e r i c a l s c a l e i s s a t i s f a c t o r y f o r r a t i n g a l ­
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F i g u r e 17 . P u b l i c H e a l t h S u b c r i t e r i a D e c i s i o n M a t r i x 
where E = w e i g h t of s u b c r i t e r i a c 0 ^ E ^ 10 EE = 10 c c c 
F. = v a l u e of a l t e r n a t i v e k f o r s u b c r i t e r i a c 
G, = raw s c o r e o f a l t e r n a t i v e k 
G, = maximum p o s s i b l e v a l u e f o r G. 
V = n o r m a l i z e d v a l u e f o r a l t e r n a t i v e k , p u b l i c h e a l t h c r i t e r i o n 
B = s c a l i n g f a c t o r t o b r i n g r e s u l t s of s u b c r i t e r i a m a t r i x i n t o 
t h e same r a n g e as t h e d e c i s i o n m a t r i x (B = 5) 
n 
^ 1 
^k 2J ^ C ^kc 
c = l 
(G, ) (B) 
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P r e v e n t i o n of E n v i r o n m e n t a l P o l l u t i o n 
The g e n e r a l s p i r i t of a p a t h y on t h e p a r t of t h e p u b l i c t o w a r d s 
m a n ' s e f f e c t s on t h e e n v i r o n m e n t i s s l o w l y g i v i n g way t o c o n c e r n . A new 
law, The N a t i o n a l E n v i r o n m e n t a l P o l i c y Act of 1969 , now r e q u i r e s t h a t 
e n v i r o n m e n t a l c o n s i d e r a t i o n s be t a k e n i n t o a c c o u n t i n many g o v e r n m e n t a l 
d e c i s i o n s . The law r e q u i r e s r e s p o n s i b l e a g e n c i e s t o p r e p a r e s t a t e m e n t s 
t h a t d e s c r i b e i n s p e c i f i c t e r m s t h e impac t a f e d e r a l l y f i n a n c e d p r o j e c t 
w i l l h a v e on t h e n a t u r a l e n v i r o n m e n t . F u r t h e r , t h e agency t h a t d e c i d e s 
t h e f a t e of such a p r o j e c t i s r e q u i r e d t o expose i t s e n v i r o n m e n t a l impac t 
s t a t e m e n t t o r e v i e w by o t h e r c o n c e r n e d a g e n c i e s . T h i s law a l s o p e r t a i n s 
t o s o l i d w a s t e d i s p o s a l a t t h e l o c a l l e v e l , as some of t h e d i s p o s a l a l ­
t e r n a t i v e s r e q u i r e t h e f i n a n c i a l a s s i s t a n c e of s t a t e and F e d e r a l a g e n c i e s . 
Even i f t h i s a c t does n o t s p e c i f i c a l l y p e r t a i n , t h e c u r r e n t emphas i s on 
p r o t e c t i n g t h e e n v i r o n m e n t makes i t m a n d a t o r y t h a t t h e d e c i s i o n makers 
c o n s i d e r t h e e c o l o g i c a l impac t of t h e i r d e c i s i o n s . 
E s s e n t i a l l y , s o l i d w a s t e d i s p o s a l i s c o n c e r n e d w i t h t h r e e forms 
of p o l l u t i o n : w a t e r , a i r , and l a n d p o l l u t i o n . While a l l d i s p o s a l a l t e r ­
n a t i v e s a r e p o t e n t i a l p o l l u t e r s , e ach a l t e r n a t i v e a f f e c t s t h e e n v i r o n m e n t 
i n d i f f e r e n t w a y s . For e x a m p l e , i n c i n e r a t i o n i s p r i m a r i l y an a i r p o l l u ­
t e r . Wherea s , s a n i t a r y l a n d f i l l can be a w a t e r p o l l u t e r . Abandoned c a r 
b o d i e s , g l a s s , l i t t e r , and s l a g h e a p s a r e forms of l a n d p o l l u t i o n and a r e 
t h e r e s u l t of an i n e f f e c t i v e and i n c o m p l e t e d i s p o s a l s y s t e m . 
I t i s n o t w i t h i n t h e o b j e c t i v e s of t h i s work t o d e f i n e what p o l l u ­
t i o n i s and t o go i n t o g r e a t d e t a i l on a l l t h e r a m i f i c a t i o n s of p o l l u t i o n . 
The o b j e c t i v e i s t o e s t a b l i s h some means by which t h e v a r i o u s d i s p o s a l 
a l t e r n a t i v e s can be e v a l u a t e d w i t h r e s p e c t t o t h e p r e v e n t i o n of e n v i r o n -
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m e n t a l p o l l u t i o n c r i t e r i a . A s u i t a b l e measu re of p e r f o r m a n c e h a s t o be 
e s t a b l i s h e d . 
The c o s t of c o n t r o l l i n g our e n v i r o n m e n t a l p o l l u t i o n w i l l be h i g h . 
A r e c e n t H a r v a r d B u s i n e s s r e v i e w a r t i c l e e s t i m a t e d t h e c o s t a t $275 
b i l l i o n o v e r t h e n e x t 32 y e a r s o r a p p r o x i m a t e l y $ 8 . 5 b i l l i o n p e r y e a r . 
Of t h i s t o t a l , $110 b i l l i o n w i l l be s p e n t fo r t h e c o n t r o l of w a t e r p o l l u ­
t i o n , $105 b i l l i o n f o r a i r p o l l u t i o n , and $60 b i l l i o n f o r s o l i d w a s t e 
d i s p o s a l ( 7 8 ) . P o l l u t i o n , i f i t i s n o t c o n t r o l l e d , can mean added e x ­
p e n s e t o t h e p u b l i c i n t h e form of b i g g e r m e d i c a l b i l l s , r e d u c e d l a b o r 
o u t p u t , s m a l l e r l i v e s t o c k r e t u r n s and a lower a g r i c u l t u r a l y i e l d , d e ­
p r e s s e d r e a l e s t a t e v a l u e s , h i g h e r c l e a n i n g c o s t s , i n c r e a s e d l i g h t i n g 
c o s t s due t o r e d u c e d v i s i b i l i t y , e x t r a m a i n t e n a n c e e x p e n s e , and h i g h e r 
t r e a t m e n t e x p e n s e s f o r f a c i l i t i e s r e q u i r i n g c l e a n a i r and w a t e r . 
The c o s t c r i t e r i o n p r e s e n t e d e a r l i e r i n t h i s c h a p t e r d i d n o t t a k e 
i n t o c o n s i d e r a t i o n t h e c o s t p l a c e d on s o c i e t y by p o l l u t i o n . T h i s c r i ­
t e r i o n w i l l c o n s i d e r t h e p o l l u t i o n c o s t and t h e m e a s u r e of p e r f o r m a n c e 
f o r t h i s c r i t e r i o n w i l l be t h e e x p e n d i t u r e r e q u i r e d f o r an a l t e r n a t i v e 
t o meet t h e e s t a b l i s h e d p o l l u t i o n c o n t r o l s t a n d a r d s . The s t a n d a r d s e s ­
t a b l i s h e d by government r e p r e s e n t t h e w i l l of t h e p e o p l e . The d e c i s i o n 
makers may e s t a b l i s h s t r i c t e r s t a n d a r d s f o r t h e i r d i s p o s a l a l t e r n a t i v e s 
t h a n t h e s t a n d a r d s e s t a b l i s h e d by l a w . 
A i r and w a t e r q u a l i t y s t a n d a r d s a r e s e t by t h e s t a t e , f o l l o w i n g 
g u i d e l i n e s l a i d down by t h e F e d e r a l g o v e r n m e n t . As t h e r e a r e no o v e r ­
r i d i n g F e d e r a l s t a n d a r d s , t h e s t a t e s a r e f r e e t o e s t a b l i s h t h e i r own 
s t a n d a r d s . To compute t h e e x p e n d i t u r e r e q u i r e d t o mee t t h e e x i s t i n g 
s t a n d a r d s , a t h o r o u g h i n v e s t i g a t i o n as t o how t h e s t a n d a r d s a f f e c t t h e 
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l i s t of a l t e r n a t i v e s s h o u l d be made . The s t a t e s may r e q u i r e s p e c i f i c 
c o n t r o l d e v i c e s t o be i n s t a l l e d a n d / o r t h e y may e s t a b l i s h e m i s s i o n 
s t a n d a r d s r e l a t i v e t o s p e c i f i c t y p e s of e m i s s i o n , e . g . p a r t i c u l a t e m a t t e r , 
s u l f u r d i o x i d e . G e o r g i a , i n a d d i t i o n t o e m i s s i o n s t a n d a r d s , h a s p r o v i s i o n s 
i n t h e s t a t e a i r laws which l i s t t h e s p e c i f i c c o n s t r i c t i o n r e q u i r e m e n t s . 
The f o l l o w i n g i s an e x c e r p t from t h e G e o r g i a laws p e r t a i n i n g t o i n c i n e r ­
a t o r s ( 7 9 ) : 
(5) I n c i n e r a t o r s : 
( a ) No p e r s o n s h a l l c o n s t r u c t a new i n c i n e r a t o r w i t h i n t h e 
s t a t e of G e o r g i a u n l e s s : 
1 . i t i s a m u l t i p l e chamber i n c i n e r a t o r ; 
2 . i t i s p r o v i d e d w i t h an a u x i l i a r y b u r n e r i n t h e p r i m a r y 
chamber f o r t h e p u r p o s e s of c r e a t i n g p r e i g n i t i o n t e m p e r a ­
t u r e s of 800 d e g r e e s F . ; 
3 . i t h a s an e f f i c i e n t gas washe r of t h e v e n t u r i , o r im­
p i n g e m e n t t y p e w i t h a t l e a s t t h r e e (3) we t impingement s u r ­
f a c e s , p l u s any needed d r y c o l l e c t i o n o r e l e c t r o s t a t i c 
e q u i p m e n t ; 
4 . i t h a s an a d e q u a t e and app roved i n d u c e d d r a f t f a n ; 
5 . i t h a s a s e c o n d a r y b u r n e r t o c o n t r o l smoke a n d / o r 
o d o r s and m a i n t a i n a t e m p e r a t u r e of a t l e a s t 1500 d e g r e e s 
F . i n t h e s e c o n d a r y chamber . 
I n a d d i t i o n t o t h e s p e c i f i c c o n s t r u c t i o n g u i d e l i n e s , a l l e m i s s i o n s t a n d ­
a r d s mus t be m e t . For each a l t e r n a t i v e , t h e c o n t r o l c o s t s p e r y e a r r e ­
q u i r e d f o r t h e a l t e r n a t i v e t o meet t h e e s t a b l i s h e d s t a n d a r d s mus t be 
c a l c u l a t e d . 
T a b l e 3 i l l u s t r a t e s t h e c o s t a s s o c i a t e d w i t h c o n t r o l l i n g p a r t i c u ­
l a t e e m i s s i o n from an i n c i n e r a t o r by t h e u s e of c o n t r o l d e v i c e s ( 8 0 ) . 
The e v a l u a t i o n p r o c e s s w i l l be t h e same as f o r t h e c o s t c r i t e r i o n . 
T h r e e c o s t f i g u r e s i n $ / y e a r w i l l be o b t a i n e d f o r each a l t e r n a t i v e . A 
c o s t d i s t r i b u t i o n w i l l be made and v a l u e s awarded i n t h e same manner as 
t h e c o s t c r i t e r i o n . 
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T a b l e 3 . C o s t of E m i s s i o n C o n t r o l 
P a r t i c u l a t e E m i s s i o n s C o n t r o l L e v e l C o n t r o l C o s t / Y e a r 
390 t o n s / y e a r 0 C o n t r o l L e v e l 0 
197 t o n s / y e a r 1 s t C o n t r o l L e v e l 19 ,800 
I n s t a l l i n g a b a f f l e d s p r a y 
chamber . 
86 t o n s / y e a r 2nd C o n t r o l L e v e l 2 7 , 8 0 0 
I n s t a l l i n g a c y c l o n e c o l ­
l e c t o r . 
79 t o n s / y e a r 3 r d C o n t r o l L e v e l 4 3 , 6 0 0 
E l e c t r i c p r e c i p i t a t o r i n 
s e r i e s w i t h s p r a y chamber . 
20 t o n s / y e a r " 4 t h C o n t r o l L e v e l 6 0 , 5 0 0 
Add wet s c r u b b e r . 
16 t o n s / y e a r 5 t h C o n t r o l L e v e l 6 7 , 2 0 0 
Use a h i g h e r e f f i c i e n c y 
wet s c r u b b e r . 
E s t a b l i s h e d S t a n d a r d 
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C o n s e r v a t i o n of R e s o u r c e s 
The economic s y s t e m i n t h e U n i t e d S t a t e s i s l a r g e l y b a s e d on a one 
t i m e u s e of m a t e r i a l s , w i t h l a r g e volumes of w a s t e g e n e r a t e d i n t h e p r o ­
c e s s and a d d i t i o n a l q u a n t i t i e s r e s u l t i n g from p r o d u c t s d i s c a r d e d a f t e r a 
s h o r t u s e f u l l i f e . I t i s now q u i t e e v i d e n t , as our n a t u r a l r e s o u r c e s 
a r e r a p i d l y b e i n g u s e d u p , t h a t t h e economy of t h e U n i t e d S t a t e s mus t 
u n d e r g o a t r a n s f o r m a t i o n from a u s e and d i s c a r d a p p r o a c h t o a c l o s e d 
c y c l e of u s e and s a l v a g e . Raw m a t e r i a l s t a k e n from n a t u r e a r e p r o c e s s e d 
i n t o u s e f u l f o rms , u s e d and u l t i m a t e l y f i n d t h e i r way i n t o t h e s o l i d 
w a s t e d i s p o s a l s y s t e m . Some of t h e s e m a t e r i a l s a r e r e c y c l e d ; however , 
m a t e r i a l s of low r e c o v e r y v a l u e a r e e i t h e r a d e q u a t e l y d e p o s i t e d i n d i s ­
p o s a l s i n k s o r a r e i n a d e q u a t e l y d i s c h a r g e d i n t o t h e e n v i r o n m e n t as p o l l u ­
t a n t s of t h e l a n d , w a t e r , and a i r . 
I n t h e p a s t , o u r r e s o u r c e s seemed l i m i t l e s s and t h e s t r u g g l e u p ­
wards from a s u b s i s t e n c e mode of l i f e was t h e s t r u g g l e t o c r e a t e t h e 
means and methods of p u t t i n g t h e s e r e s o u r c e s t o u s e . Today, t h e p rob l em 
i s t h a t t h e c o n s u m p t i o n of a l m o s t a l l m a t e r i a l s i s e x p a n d i n g a t a com­
pound r a t e and we a r e u t i l i z i n g r e s o u r c e s t h a t a r e n o t s i m i l a r l y e x p a n d ­
i n g . T h i s r a p i d u s e of n a t u r a l r e s o u r c e s c a n n o t go on i n d e f i n i t e l y . We 
mus t e i t h e r c u t down on our consumpt ion o r r e c y c l e our w a s t e . 
Eu ropean c o u n t r i e s , wh ich have l i v e d w i t h a s h o r t a g e of n a t u r a l 
r e s o u r c e s , a r e much more advanced i n t h e t e c h n o l o g y and u s e of w a s t e r e ­
c y c l i n g . T h i s n a t i o n of w a s t e makers mus t change i t s h a b i t s and s t a r t 
t o e f f e c t i v e l y c o n s e r v e i t s n a t u r a l r e s o u r c e s . What t h i s g e n e r a t i o n 
w a s t e s and does n o t r e u s e , t h e n e x t may h a v e t o pay d e a r l y f o r . I t i s 
q u i t e s a f e t o say t h a t t h e c o n s e r v a t i o n c r i t e r i o n i s o v e r l o o k e d when 
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d i s p o s a l a l t e r n a t i v e s a r e e v a l u a t e d , as t h e v a s t m a j o r i t y of o u r d i s p o s a l 
s y s t e m s c o n s e r v e n o t h i n g . 
The u l t i m a t e i n w a s t e d i s p o s a l i s t h e r e u s e of a l l m a t e r i a l s . Un­
f o r t u n a t e l y , t h i s g o a l i s a l ong way from r e a l i z a t i o n . The f a c t e x i s t s 
t h a t an enormous q u a n t i t y of m a t e r i a l s c o u l d be r e u s e d , i f i t c o u l d be 
s e p a r a t e d e f f i c i e n t l y and e c o n o m i c a l l y from r e f u s e . T h e r e f o r e , i t i s 
i m p o r t a n t t h a t c o n s e r v a t i o n of m a t e r i a l s be c o n s i d e r e d as a c r i t e r i o n i n 
t h e s e l e c t i o n of a d i s p o s a l m e t h o d . 
The m e a s u r e of p e r f o r m a n c e t h a t i s a p p l i c a b l e t o t h i s c r i t e r i o n 
i s t h e p e r c e n t of t h e r e f u s e p r o d u c e d t h a t i s e f f e c t i v e l y r e u s e d o r r e ­
c y c l e d . The s a l v a g e p r o c e s s e f f e c t i v e l y s e p a r a t e s u s a b l e m a t e r i a l and 
p r e p a r e s t h e r e u s a b l e m a t e r i a l t o be d i r e c t l y r e c y c l e d . O the r p r o c e s s e s 
such as c o m p o s t i n g and p y r o l y s i s t r a n s f o r m t h e r e f u s e i n t o a n o t h e r form 
t h a t can be e f f e c t i v e l y u s e d . I n c i n e r a t i o n , t h a t e f f e c t i v e l y u s e s t h e 
h e a t of c o m b u s t i o n , changes t h e c o m b u s t i b l e r e f u s e i n t o u s a b l e e n e r g y . 
The e v a l u a t i o n p r o c e s s f o r t h e c o n s e r v a t i o n of m a t e r i a l s c r i t e r i o n 
w i l l be h a n d l e d i n t h e same manner as t h e c o s t c r i t e r i o n . P e r c e n t a g e 
e s t i m a t e s w i l l be o b t a i n e d , a d i s t r i b u t i o n w i l l be made, and t h e a l t e r n a ­
t i v e awarded v a l u e s r e s p e c t i v e t o t h e i r p o s i t i o n i n t h e d i s t r i b u t i o n . 
P u b l i c S e n t i m e n t and A c c e p t a n c e 
The p u b l i c c r e a t e s s o l i d w a s t e s , d i s c a r d s them, and e x p e c t s e f f i ­
c i e n t , e f f e c t i v e , u n c o m p l i c a t e d , n u i s a n c e f r e e , and above a l l , an economi­
c a l c o l l e c t i o n and d i s p o s a l s y s t e m . The p u b l i c i s i n t i m a t e l y i n v o l v e d i n 
t h e s o l i d w a s t e d i s p o s a l s y s t e m . The s y s t e m i s p a i d f o r by t h e p u b l i c , 
t h e c o l l e c t i o n p o r t i o n of t h e s y s t e m a f f e c t s e v e r y h o u s e h o l d , and t h e 
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d i s p o s a l s i t e s c l o s e l y a f f e c t a c e r t a i n p o r t i o n of t h e p u b l i c . P a s t m i s ­
management of s o l i d w a s t e d i s p o s a l h a s s t i m u l a t e d s i g n i f i c a n t n e g a t i v e 
r e a c t i o n on t h e p a r t of t h e p u b l i c . T h i s n e g a t i v e r e a c t i o n h a s f o s t e r e d 
some m i s c o n c e p t i o n s t o w a r d s s o l i d w a s t e d i s p o s a l . For example , t h e p u b l i c 
o f t e n f a i l s t o d i s t i n g u i s h be tween obnox ious dumps and e f f e c t i v e l y o p e r ­
a t e d s a n i t a r y l a n d f i l l s . 
I n e v a l u a t i n g t h e v a r i o u s d i s p o s a l a l t e r n a t i v e s , t h e d e c i s i o n 
makers s h o u l d a t t e m p t t o gauge t h e a t t i t u d e s and m o t i v a t i o n s of t h e p u b ­
l i c . A c c e p t a b i l i t y of a method of r e f u s e d i s p o s a l by t h e p u b l i c i s im­
p o r t a n t , s i n c e t h e c h o i c e of methods may w e l l h i n g e upon how e a s y i t i s t o 
g e t a p p r o v a l of i t . The i n i t i a t i v e f o r d i f f e r e n t methods of d i s p o s a l may 
come from t h e p u b l i c . O p p o s i t i o n may have a l r e a d y formed a g a i n s t s p e c i ­
f i c d i s p o s a l m e t h o d s . These s o u r c e s of o p p o s i t i o n s h o u l d be l o c a t e d and 
t h e r e a s o n f o r t h e o p p o s i t i o n s h o u l d be d e t e r m i n e d . S o u r c e s of o p p o s i ­
t i o n i n c l u d e t h e f o l l o w i n g t y p e s of c i t i z e n . P e o p l e who do n o t want d i s ­
p o s a l s i t e s n e a r them, as t h e y f e e l t h e d i s p o s a l f a c i l i t y l o w e r s t h e i r 
p r o p e r t y v a l u e s . P e o p l e who do n o t want t h e l o c a l government t o spend 
money even i f p o l l u t i o n o c c u r s o r p u b l i c h e a l t h i s i m p a i r e d . P e o p l e who 
r e s i s t any change and who b e l i e v e no s o l u t i o n i s p o s s i b l e . P e o p l e who 
have i n a d e q u a t e o r e r r o n e o u s i n f o r m a t i o n . P e o p l e who a r e p o l i t i c a l l y 
opposed t o t h o s e a d v o c a t i n g new d i s p o s a l a l t e r n a t i v e s . F i n a l l y , t h o s e 
who h a v e l o s t c o n f i d e n c e i n t h e s o l i d w a s t e d i s p o s a l s y s t e m b e c a u s e of 
p a s t p r a c t i c e . 
Armed w i t h i n f o r m a t i o n as t o how t h e p u b l i c f e e l s c o n c e r n i n g s o l i d 
w a s t e d i s p o s a l , t h e a l t e r n a t i v e s can be e v a l u a t e d w i t h r e s p e c t t o t h e i r 
p o s s i b l e a c c e p t a n c e . I n many c o m m u n i t i e s , p u b l i c a c c e p t a n c e of a p a r t i c u -
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l a r d i s p o s a l method i s t h e mos t i m p o r t a n t f a c t o r i n d e c i d i n g w h e t h e r t h e 
method w i l l e x i s t . I f t h e a l t e r n a t i v e t h a t i s f i n a l l y s e l e c t e d i s weak 
i n t h e a r e a of p u b l i c a c c e p t a n c e , an e f f e c t i v e p u b l i c i n f o r m a t i o n p rogram 
can be l a u n c h e d i n an a t t e m p t t o s e l l t h e d e c i s i o n and overcome t h e r e ­
s i s t a n c e . 
The p u b l i c a c c e p t a n c e c r i t e r i o n w i l l be h a n d l e d as a q u a n t i f i a b l e 
c r i t e r i o n . I n f o r m a t i o n must be o b t a i n e d t o i n d i c a t e t o t h e d e c i s i o n maker 
t h e p u b l i c ' s f e e l i n g . The m e a s u r e of p e r f o r m a n c e w i l l be t h e p e r c e n t a g e 
of t h e i n t e r v i e w e d p u b l i c t h a t a c c e p t s t h e d i s p o s a l a l t e r n a t i v e . 
A q u e s t i o n n a i r e w i l l be u s e d t o g a i n i n f o r m a t i o n on t h e p u b l i c ' s 
a t t i t u d e t o w a r d s t h e d i s p o s a l a l t e r n a t i v e s . An a p p r o p r i a t e sample of t h e 
v o t i n g p u b l i c can e i t h e r be s e n t w r i t t e n q u e s t i o n n a i r e s o r t e l e p h o n e 
c o n t a c t s can be made . The q u e s t i o n n a i r e can be d e s i g n e d t o g e t t h e i n ­
f o r m a t i o n d e s i r e d t o a i d t h e d e c i s i o n makers i n making t h e i r e v a l u a t i o n 
u n d e r t h i s c r i t e r i o n . A sample q u e s t i o n n a i r e i s shown i n Appendix C. 
The q u e s t i o n n a i r e h a s b e e n d e s i g n e d t o g e t r e s u l t s i n t h e form of 
t h e p e r c e n t a g e of p u b l i c sampled a c c e p t i n g a p a r t i c u l a r d i s p o s a l a l t e r n a ­
t i v e . The d e c i s i o n m a k e r s , who a r e a t t u n e d t o measurement of t h e p u b ­
l i c ' s s e n t i m e n t s , s h o u l d be i n c l u d e d i n examin ing t h e r e s u l t s of t h e 
q u e s t i o n n a i r e . The q u e s t i o n n a i r e s h o u l d be d e s i g n e d w i t h q u e s t i o n s t o 
t e s t t h e p u b l i c ' s a c c e p t a n c e on t h e p a r t i c u l a r a l t e r n a t i v e s b e i n g c o n ­
s i d e r e d . The e v a l u a t i o n p r o c e s s f o r t h e p u b l i c s e n t i m e n t and a c c e p t a n c e 
c r i t e r i a w i l l be h a n d l e d i n t h e same manner as t h e c o s t c r i t e r i a . For 
e x a m p l e , q u e s t i o n s 20 -28 from t h e sample p u b l i c s e n t i m e n t measurement 
q u e s t i o n n a i r e , Appendix C, would be used t o o b t a i n t h e p e r c e n t a g e e s t i ­
m a t e s . From t h e s e e s t i m a t e s , a d i s t r i b u t i o n w i l l be made, and t h e 
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a l t e r n a t i v e s awarded v a l u e s r e s p e c t i v e t o t h e i r p o s i t i o n i n t h e d i s t r i ­
b u t i o n . 
R e l i a b i l i t y 
R e l i a b i l i t y i s d e f i n e d as t h e p r o b a b i l i t y of a s u c c e s s f u l o p e r a ­
t i o n of a d e v i c e o r s y s t e m i n t h e manner and u n d e r t h e c o n d i t i o n s of 
i n t e n d e d c u s t o m e r u s e . R e l i a b i l i t y i s a r e l e v a n t c r i t e r i o n a s u n r e l i a ­
b i l i t y h a s c o n s e q u e n c e s i n c o s t , t i m e w a s t e d , t h e p s y c h o l o g i c a l e f f e c t 
of i n c o n v e n i e n c e , and i n t h e c a s e of s o l i d w a s t e d i s p o s a l t h e p o s s i b l e 
endange rmen t of p u b l i c h e a l t h . The r e l i a b i l i t y of t h e s o l i d w a s t e d i s ­
p o s a l s y s t e m i s e q u a l t o t h e p r o d u c t of t h e p r o b a b i l i t i e s of s u c c e s s f u l 
o p e r a t i o n of e a c h s u b s y s t e m and e a c h i n d i v i d u a l o r d e v i c e i n e a c h s u b ­
s y s t e m ( 8 1 ) . The s u b s y s t e m s t h a t a r e a p p l i c a b l e i n t h e s o l i d w a s t e d i s ­
p o s a l s y s t e m a r e t h e c o l l e c t i o n s y s t e m , t h e t r a n s p o r t a t i o n s y s t e m , and 
t h e d i s p o s a l s y s t e m . Each one of t h e s e s u b s y s t e m s i s made up of men and 
e q u i p m e n t , which have a b e a r i n g on t h e r e l i a b i l i t y of t h e e n t i r e s y s t e m . 
G r a n t e d , t h a t t h e r e l i a b i l i t y of t h i s p a r t i c u l a r s y s t e m i s n o t as 
i m p o r t a n t a s some of t h e a e r o s p a c e s y s t e m s , b e c a u s e t h e c o n s e q u e n c e s of 
u n r e l i a b i l i t y a r e n o t a l i f e and d e a t h a f f a i r . However, t h e r e l i a b i l i t y 
c r i t e r i o n s h o u l d n o t be d i s c a r d e d as c o s t , t i m e w a s t e d , and t h e p u b l i c 
h e a l t h i n v o l v e d . The p u b l i c e x p e c t s a s y s t e m t o be r e l i a b l e i n t h a t i t 
w a n t s i t s r e f u s e p i c k e d up on t i m e , and i t w a n t s t h e r e f u s e t o be a d e ­
q u a t e l y d i s p o s e d o f . 
U n r e l i a b i l i t y can be p r e v e n t e d t h r o u g h p r o p e r p l a n n i n g and d e s i g n . 
Sys tems e n g i n e e r i n g c a n be u s e d t o a d e q u a t e l y p l a n and d e s i g n so t h a t t h e 
components can be i n t e g r a t e d i n t o t h e s y s t e m . Redundancy o r what migh t 
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be c a l l e d i n b u i l t f l e x i b i l i t y can be d e s i g n e d i n t o a s y s t e m t o a f f o r d a 
measu re of s a f e t y . T h i s i m p l i e s t h a t t h e more a l t e r n a t i v e components 
t h e r e a r e , t h e g r e a t e r t h e p r o b a b i l i t y t h a t one of them, and hence t h e 
s y s t e m , w i l l o p e r a t e e f f e c t i v e l y . For example , i f a p a r t i c u l a r d i s p o s a l 
a l t e r n a t i v e h a s o n l y one i n c i n e r a t o r as t h e s o l e means of d i s p o s a l and 
t h i s i n c i n e r a t o r i s down f o r m a i n t e n a n c e , t h e s y s t e m ' s r e l i a b i l i t y w i l l 
be l o w e r e d . Management c o n t r o l and communica t ion a r e a l s o i m p o r t a n t i n 
p r e v e n t i n g u n r e l i a b i l i t y . The more complex an o r g a n i z a t i o n i s , t h e more 
c o n t r o l i s n e c e s s a r y t o i n s u r e t h e e f f e c t i v e o p e r a t i o n of a l l t h e i n t e r ­
a c t i n g s u b c o m p o n e n t s . As humans a r e i n v o l v e d i n t h i s s y s t e m , human 
e n g i n e e r i n g and r e l i a b i l i t y e d u c a t i o n a r e a l s o i m p o r t a n t t o p r e v e n t u n ­
r e l i a b i l i t y . The s y s t e m can be d e s i g n e d t o m i n i m i z e human e r r o r by making 
t h e a s s e m b l y , o p e r a t i o n , and m a i n t e n a n c e of t h e s y s t e m as s t r a i g h t f o r w a r d 
as p o s s i b l e . 
The measu re of p e r f o r m a n c e a p p l i c a b l e t o t h e r e l i a b i l i t y c r i t e r i o n 
w i l l be t h e p r o b a b i l i t y of a s u c c e s s f u l o p e r a t i o n of t h e p a r t i c u l a r d i s ­
p o s a l a l t e r n a t i v e . S t a n d a r d r e l i a b i l i t y e s t i m a t i o n t e c h n i q u e s such as 
c o n t i n u o u s e x p e r i m e n t a l d e s i g n s , random b a l a n c e d e s i g n s , m u l t i p l e b a l a n c e 
d e s i g n , and r e s p o n s e s u r f a c e e x p e r i m e n t a t i o n can be u s e d by p e r s o n n e l 
s c h o o l e d i n t h e s e t e c h n i q u e s t o o b t a i n t h e r e l i a b i l i t y e s t i m a t e s . Once 
t h e e s t i m a t e s a r e o b t a i n e d , a r e l i a b i l i t y d i s t r i b u t i o n can be made, and 
t h e a l t e r n a t i v e e v a l u a t e d i n t h e same manner as t h e c o s t c r i t e r i o n . I f 
t h e e x t r a c o s t of employ ing s k i l l e d r e l i a b i l i t y e s t i m a t o r s i s n o t w a r ­
r a n t e d , t h i s c r i t e r i o n can be h a n d l e d as a q u a l i t y c r i t e r i o n . A r a t i n g 
s y s t e m can t h e n be u s e d t o e v a l u a t e t h e a l t e r n a t i v e s ( 8 2 ) . 
96 
I m p l e m e n t a t i o n C o n s i d e r a t i o n s 
T h i s c r i t e r i o n encompasses s e v e r a l f a c t o r s r e l e v a n t t o t h e i m p l e ­
m e n t a t i o n of t h e d i s p o s a l a l t e r n a t i v e s . I n c l u d e d i n t h i s c r i t e r i o n a r e 
l e g a l r e s t r a i n t s , f und ing c o n s i d e r a t i o n s , r e g i o n a l p l a n n i n g a s p e c t s , and 
p o l i t i c a l c o n s i d e r a t i o n s which b e a r on t h e d e c i s i o n e n v i r o n m e n t . T h i s 
c r i t e r i o n w i l l be b r o k e n down i n t o s u b c r i t e r i a and each s u b c r i t e r i o n w i l l 
be u s e d t o e v a l u a t e t h e a l t e r n a t i v e s . The c r i t e r i o n w i l l be b r o k e n down 
as f o l l o w s : 
I m p l e m e n t a t i o n C r i t e r i o n 
L e g a l 
R e s t r i c t i o n 
O u t s i d e 
Fund ing 
A s s i s t a n c e 
C o n s i d e r a t i o n s 
R e g i o n a l 
P l a n n i n g 
A s p e c t s 
Community 
Goals 
L e g a l r e s t r a i n t s b e a r i n g on t h e d e c i s i o n p r o c e s s may e x i s t . 
F e d e r a l , s t a t e , and l o c a l laws may p r o h i b i t c e r t a i n forms of d i s p o s a l o r 
c o n t r o l v a r y i n g a s p e c t s of them. Zoning laws may a f f e c t t h e l o c a t i o n of 
c e r t a i n d i s p o s a l f a c i l i t i e s . A t h o r o u g h i n v e s t i g a t i o n of a l l a p p l i c a b l e 
o r d i n a n c e s and laws s h o u l d be made d u r i n g t h e e v a l u a t i o n . 
Va lue s F ^ c w i l l be awarded as f o l l o w s : f i v e f o r no l e g a l r e s t r i c ­
t i o n s ; z e r o f o r l e g a l r e s t r i c t i o n s a f f e c t i n g t h e a l t e r n a t i v e . I f l e g a l 
r e s t r i c t i o n s e x i s t , a s u p e r s c r i p t e d number w i l l be added t o t h e v a l u e t o 
i n d i c a t e t h a t t h e r e a r e l e g a l c o m p l i c a t i o n s and t h a t an e x p l a n a t i o n i s 
a d d e d . I f t h e d e c i s i o n makers have t h e a u t h o r i t y t o change t h e l e g a l r e ­
s t r i c t i o n s , and i f t h e s u b j e c t a l t e r n a t i v e i s s e l e c t e d , a p p r o p r i a t e changes 
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can be made i f deemed n e c e s s a r y . I f t h e a u t h o r i t y t o change t h e l e g a l 
r e s t r i c t i o n does n o t r e s t w i t h t h e d e c i s i o n m a k e r s , and t h e a p p r o p r i a t e 
change c a n n o t be made, t h e a l t e r n a t i v e w i l l be d ropped from c o n s i d e r a t i o n . 
F e d e r a l and s t a t e f und ing a s s i s t a n c e may be a v a i l a b l e f o r c e r t a i n 
a l t e r n a t i v e s . The F e d e r a l government makes g r a n t s a v a i l a b l e t o communi­
t i e s t h a t a r e e x p e r i m e n t i n g w i t h new and i n n o v a t i v e d i s p o s a l s y s t e m s . 
A d d i t i o n a l s t a t e funds may be a v a i l a b l e t h a t p r o v i d e a l t e r n a t i v e s . An 
i n v e s t i g a t i o n i n t o t h e t y p e s of f i n a n c i a l a s s i s t a n c e a v a i l a b l e s h o u l d be 
made f o r e ach a l t e r n a t i v e . 
A l l a l t e r n a t i v e s w i l l be examined and e s t i m a t e s w i l l be made on 
t h e amount of a s s i s t a n c e money a v a i l a b l e . These amounts w i l l r a n g e from 
z e r o t o t h e maximum amount . F ^ c v a l u e s w i l l be awarded i n a c c o r d a n c e 
w i t h t h e f o l l o w i n g n o r m a l i z a t i o n f o r m u l a : 
( A s s i s t a n c e E s t i m a t e ) (5) 
(Maximum A s s i s t a n c e E s t i m a t e ) kc 
I n m e t r o p o l i t a n a r e a s , communi t i e s which f o r many y e a r s have i n ­
d u l g e d i n t h e p r a c t i c e of d e p o s i t i n g t h e i r w a s t e s i n o t h e r j u r i s d i c t i o n s 
a r e f i n d i n g t h a t t h e y no l o n g e r can u se t h e s e s i t e s and a r e e i t h e r f a c e d 
w i t h t h e p r o s p e c t of f i n d i n g o t h e r methods of d i s p o s a l which c a n be used 
w i t h i n t h e i r j u r i s d i c t i o n o r a r e f a c e d w i t h d i s p o s i n g of t h e i r w a s t e a t 
g r e a t d i s t a n c e . These p r o b l e m s h a v e s t a r t e d a t r e n d toward t h e r e g i o n a l 
p l a n n i n g a p p r o a c h , whereby d i s p o s a l s i t e s and s y s t e m s a r e i n t e g r a t e d i n t o 
a r e g i o n a l m a s t e r p l a n . The d e c i s i o n makers s h o u l d c o n s i d e r t h e r e g i o n a l 
p l a n n i n g i m p a c t of t h e i r a l t e r n a t i v e s t o i n s u r e t h a t t h e i r a l t e r n a t i v e s 
a r e c o m p a t i b l e . F 1 v a l u e s w i l l be awarded t o t h e a l t e r n a t i v e s a s 
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f o l l o w s : f i v e f o r c o m p a t i b i l i t y w i t h r e g i o n a l p l a n n i n g a s p e c t s ; and z e r o 
f o r n o n c o m p a t i b i l i t y . E x p l a n a t i o n s w i l l be g i v e n f o r z e r o v a l u e s . 
T h e r e may e x i s t i n t h e l o c a l community c e r t a i n g e n e r a l g o a l s , n o t 
d i r e c t l y r e l a t e d t o t h e d i s p o s a l s y s t e m , t h a t t h e community i s a t t e m p t ­
i n g t o a c h i e v e such as an i n c r e a s e i n employment , t h e deve lopmen t of more 
r e c r e a t i o n a l a r e a , o r a r e a b e a u t i f i c a t i o n . C e r t a i n d i s p o s a l a l t e r n a t i v e s 
b e i n g e v a l u a t e d may c o n t r i b u t e t o t h e a c h i e v i n g of t h e s e g o a l s . The 
a l t e r n a t i v e s s h o u l d be examined t o s e e i f t h e y f i t i n t o e x i s t i n g u r b a n 
deve lopmen t p l a n s and t h e g e n e r a l g o a l s of t h e community . F 1 v a l u e s 
ice 
w i l l be awarded as f o l l o w s : f i v e f o r c o m p a t i b i l i t y w i t h community g o a l s ; 
z e r o f o r n o n c o m p a t i b i l i t y . E x p l a n a t i o n s w i l l be g i v e n f o r z e r o v a l u e s . 
The r e s u l t s of t h e e v a l u a t i o n of t h e a l t e r n a t i v e s and t h e w e i g h t ­
i n g of t h e s u b c r i t e r i a a r e p u t i n t o a c r i t e r i o n d e c i s i o n m a t r i x . The 
i m p l e m e n t a t i o n c r i t e r i o n d e c i s i o n m a t r i x i s of t h e same form a s t h e p u b l i c 
h e a l t h c r i t e r i o n m a t r i x . The v a l u e s V, a r e o b t a i n e d i n t h e same manner 
k 
and a r e u t i l i z e d i n t h e d e c i s i o n m a t r i x of S t e p 4 , C h a p t e r IV. 
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CHAPTER VI 
CONCLUSIONS AND RECOMMENDATIONS 
C o n c l u s i o n s 
I n s p i t e of r e c e n t a d v a n c e s i n management s c i e n c e , d e c i s i o n making 
s t i l l r e m a i n s e s s e n t i a l l y an a r t . As an a r t , i t i s open t o c o n t r o v e r s y . 
Any s e l e c t i o n t e c h n i q u e which i s u t i l i z e d t o a i d a d e c i s i o n maker w i l l 
have i t s weak p o i n t s . These weak p o i n t s o f f e r an o p e n i n g f o r academic 
a t t a c k by t h o s e w i t h d i v e r g e n t v i e w s . Y e t , t h e r e i s l i t t l e e v i d e n c e t o 
s u g g e s t t h a t any one model form i s p r e f e r a b l e t o any o t h e r fo r a l l t h e 
v a r i o u s e v a l u a t i o n and s e l e c t i o n d e c i s i o n s t h a t a r i s e w i t h i n l o c a l 
g o v e r n m e n t . 
H i g h l y m a t h e m a t i c a l and complex t e c h n i q u e s have been d e v e l o p e d t o 
a i d t h e d e c i s i o n maker i n a r r i v i n g a t h i s d e c i s i o n . These t e c h n i q u e s 
a r e o f t e n l i m i t e d i n t h e i r s cope and a r e j u s t a s e f f e c t i v e as t h e d a t a 
t h a t t h e y u t i l i z e . A d d i t i o n a l l y , t h e i r c o m p l e x i t y o f t e n d i s c o u r a g e s 
t h e i r u s e as t h e d e c i s i o n maker i s e s s e n t i a l l y u n s o p h i s t i c a t e d and w i l l 
n o r m a l l y r e j e c t any e v a l u a t i o n p r o c e s s t h a t he does n o t u n d e r s t a n d . 
Of ten t h e more complex t e c h n i q u e s i n v o l v e an e x p e n d i t u r e of a c o n s i d e r a b l e 
amount of money and t i m e . Both of which a r e o f t e n n o t a v a i l a b l e t o t h e 
d e c i s i o n m a k e r . I t mus t a l s o be k e p t i n mind t h a t w h a t e v e r t e c h n i q u e i s 
u t i l i z e d , t h e r e s u l t s a c h i e v e d a r e n o t h i n g more t h a n r e c o m m e n d a t i o n s . 
The f i n a l d e c i s i o n i s s t i l l made by t h e d e c i s i o n make r . 
A government can d e t e r m i n e i t s p o l i c i e s mos t e f f e c t i v e l y i f i t 
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c h o o s e s r a t i o n a l l y among a l t e r n a t i v e c o u r s e s of a c t i o n , w i t h as f u l l 
knowledge as p o s s i b l e , of t h e i m p l i c a t i o n s of t h o s e a l t e r n a t i v e s . The 
s c o r i n g model r e p r e s e n t s a r a t i o n a l a p p r o a c h f o r t h e d e c i s i o n maker t o 
t a k e i n c h o o s i n g among a l t e r n a t i v e c o u r s e s of a c t i o n . The model e v a l u a t e s 
t h e a l t e r n a t i v e s from a b r o a d r a n g e of c r i t e r i a , t h e r e b y p r o v i d i n g a wide 
r a n g e of i n f o r m a t i o n t o t h e d e c i s i o n m a k e r . T h i s a b i l i t y t o f u r n i s h i n ­
f o r m a t i o n i n a compact form i s a s i g n i f i c a n t a d v a n t a g e of t h e s c o r i n g 
m o d e l . The s c o r i n g model can a l s o u t i l i z e s u b j e c t i v e o r q u a l i t a t i v e 
f a c t o r s t h a t b e a r upon t h e d e c i s i o n . S c o r i n g models a l l o w t h e u s e of 
s i m p l e low c o s t methods of d a t a a c q u i s i t i o n . Where t h e s i t u a t i o n does 
n o t p e r m i t a m e a n i n g f u l p o i n t e s t i m a t e of p e r f o r m a n c e t o be made , i n t e r v a l 
e s t i m a t e s can be u s e d . 
The u s e of s u b j e c t i v e e v a l u a t i o n i n t h e model i s i n d e e d a p o i n t of 
c o n t r o v e r s y . O b j e c t i v e r a t i n g s a r e p r e f e r r e d t o s u b j e c t i v e r a t i n g s . 
However, t h e r e a r e many c a s e s where d e c i s i o n making does n o t l e n d i t s e l f 
t o d e r i v i n g more o b j e c t i v e c r i t e r i a o r where a v a i l a b l e o b j e c t i v e c r i t e r i a 
a r e n o t e s p e c i a l l y m e a n i n g f u l . D e c i s i o n makers which u t i l i z e o t h e r t y p e s 
of more o b j e c t i v e models e i t h e r omi t t h e r e l e v a n t q u a l i t a t i v e f a c t o r s , o r 
c o n s i d e r t h e s e f a c t o r s i n a l e s s a n a l y t i c a l way t h a n t h e s c o r i n g m o d e l . 
Recommendat ions 
The model s h o u l d be a p p l i e d t o a r e a l l i f e s i t u a t i o n t o v e r i f y i t s 
v a l i d i t y . Use u n d e r a r e a l w o r l d s i t u a t i o n may g i v e new i n s i g h t s t o t h e 
p r o b l e m s of measurement and i m p l e m e n t a t i o n of t h i s m o d e l . I n a d d i t i o n , 
t h e a p p r o p r i a t e n e s s of t h i s model would be more c l e a r l y u n d e r s t o o d . 
A d d i t i o n a l i n v e s t i g a t i o n s h o u l d be made i n t o t h e method of d i v i d i n g 
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d i s t r i b u t i o n s i n t o e v a l u a t i o n i n t e r v a l s . I t h a s b e e n found t h a t t h e 
d i v i s i o n of no rma l d i s t r i b u t i o n i n t o e q u a l i n t e r v a l s u s i n g t h e s t a n d a r d 
d e v i a t i o n p r o d u c e s s a t i s f a c t o r y r e s u l t s . Fo r d i s t r i b u t i o n s t h a t a r e n o t 
n o r m a l , d i f f e r e n t d i v i s i o n schemes need t o be d e t e r m i n e d . The u s e of 
u n e q u a l i n t e r v a l s s h o u l d be i n v e s t i g a t e d t o s e e i f t h e s e i n t e r v a l s p r o ­
v i d e a d e q u a t e d i s c r i m i n a t i o n . 
The s u b j e c t i v e c r i t e r i a u sed i n t h i s t h e s i s , p u b l i c h e a l t h p r o ­
t e c t i o n , and i m p l e m e n t a t i o n c o n s i d e r a t i o n s , s h o u l d be f u r t h e r i n v e s t i ­
g a t e d t o d e t e r m i n e i f t h e r e i s a more t h o r o u g h way t o e v a l u a t e t h e a l ­
t e r n a t i v e s u n d e r t h e s e c r i t e r i a . The s u b c r i t e r i a breakdown used i n t h i s 
p a p e r i s r a t h e r a r b i t r a r y and a d d i t i o n a l r e s e a r c h t o d e v e l o p a p r o c e d u r e 
t o improve t h e s e l e c t i o n of s u b c r i t e r i a would be v e r y u s e f u l . These c r i ­
t e r i a a r e o f t e n o v e r l o o k e d i n s o l i d w a s t e management and as a r e s u l t t h e r e 
h a s b e e n l i t t l e r e s e a r c h i n t o t h e e f f e c t s t h e s e c r i t e r i a have on t h e 
d e c i s i o n p r o c e s s . 
Ano the r a r e a t o be c o n s i d e r e d i s t h e u s e of q u a l i t a t i v e c r i t e r i a . 
T h i s i s a d m i t t e d l y one of t h e weak p o i n t s of t h e m o d e l . I t would be more 
p r e f e r a b l e t o r e p l a c e t h e s e c r i t e r i a w i t h o b j e c t i v e c r i t e r i a . T h i s i s 
e s p e c i a l l y t r u e i n t h e a r e a of p u b l i c h e a l t h p r o t e c t i o n and i m p l e m e n t a t i o n 
c o n s i d e r a t i o n s . Could t h e s e e s s e n t i a l l y s u b j e c t i v e c r i t e r i a be a d e q u a t e l y 
measured by p e r f o r m a n c e m e a s u r e s t h a t a r e more o b j e c t i v e i n n a t u r e ? 
As a f i n a l t o p i c , c o n s i d e r t h e p o s s i b i l i t y of compar ing t h e s c o r i n g 
model w i t h o t h e r c l a s s e s of models u t i l i z i n g t h e same d e c i s i o n e n v i r o n m e n t . 
T h i s c o m p a r i s o n t e s t would answer t h e f o l l o w i n g q u e s t i o n : Do s c o r i n g 
models g i v e r e s u l t s f o r g i v e n a l t e r n a t i v e s and t h e same i n p u t d a t a , c o n ­





DEFINITION OF TERMS 
The f o l l o w i n g i s a l i s t of t e r m s e x t r a c t e d from an a r t i c l e p u b ­
l i s h e d i n P u b l i c Works (83) t h a t a r e commonly u s e d t h r o u g h o u t t h i s t h e s i s . 
A i r P o l l u t i o n — T h e p r e s e n c e i n t h e a t m o s p h e r e of any form of c o n ­
t a m i n a n t which may a d v e r s e l y a f f e c t t h e p u b l i c h e a l t h , s a f e t y o r w e l f a r e ; 
o r which may be i n j u r i o u s t o human, p l a n t , o r a n i m a l l i f e , o r t o p r o p e r t y ; 
o r which u n r e a s o n a b l y i n t e r f e r s w i t h t h e c o m f o r t a b l e enjoyment of l i f e o r 
p r o p e r t y . 
A g r i c u l t u r a l W a s t e - - T h e s o l i d w a s t e r e s u l t i n g from t h e p r o d u c t i o n 
of a g r i c u l t u r a l p r o d u c t s . 
Commercia l W a s t e - - A l l s o l i d w a s t e g e n e r a t e d from e s t a b l i s h m e n t s 
engaged i n b u s i n e s s . 
C o m p o s t i n g - - T h e p r o c e s s i n which s o l i d w a s t e i s g round up and b i o ­
l o g i c a l l y decomposed t o y i e l d a s t a b l e n u i s a n c e f r e e s o i l e n r i c h e r . 
C o n s t r u c t i o n and D e m o l i t i o n W a s t e - - S o l i d w a s t e s r e s u l t i n g from 
c o n s t r u c t i o n , r e p a i r , d e m o l i t i o n o p e r a t i o n s on h o u s e s , b u i l d i n g s , p a v e ­
m e n t s , and o t h e r s t r u c t u r e s . 
Domes t ic W a s t e - - G a r b a g e and r u b b i s h t h a t o r i g i n a t e s i n t h e p r i v a t e 
o r a p a r t m e n t h o u s e h o l d . 
G a r b a g e - - W a s t e r e s u l t i n g from t h e p r e p a r a t i o n , c o o k i n g , and c o n ­
sumpt ion of f o o d s , m a r k e t r e f u s e , w a s t e from h a n d l i n g , s t o r a g e , and s a l e 
of p r o d u c e . 
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H a z a r d o u s W a s t e - - S o l i d w a s t e w i t h c e r t a i n d a n g e r s . I n c l u d e d a r e 
c h e m i c a l s , e x p l o s i v e s , p a t h o l o g i c a l w a s t e s and r a d i o a c t i v e m a t e r i a l s . 
I n c i n e r a t i o n - - T h e p r o c e s s of b u r n i n g c o m b u s t i b l e w a s t e t o a gas 
and an i n e r t r e s i d u e . 
I n d u s t r i a l W a s t e - - A l l s o l i d w a s t e r e s u l t i n g from m a n u f a c t u r i n g and 
i n d u s t r i a l p r o c e s s e s . 
Open Dump--Land d i s p o s a l s i t e which l a c k s p r o p e r management and 
i s n o t o p e r a t e d w i t h compac t ion and c o v e r . 
P r o c e s s i n g of Was te s - -Any t e c h n o l o g y a p p l i e d f o r t h e p u r p o s e of 
r e d u c i n g t h e b u l k of s o l i d w a s t e m a t e r i a l o r d e s i g n e d t o c o n v e r t p a r t o r 
a l l of t h e w a s t e m a t e r i a l s f o r r e u s e . 
R e f u s e - - A l l m a t e r i a l s which a r e d i s c a r d e d a s u s e l e s s . 
R e s i d u e - - S o l i d m a t e r i a l s and unburned o r g a n i c s r e m a i n i n g a f t e r 
i n c i n e r a t i o n . 
R u b b i s h - - A l l s o l i d w a s t e e x c e p t g a r b a g e and o t h e r decomposab le 
m a t t e r . 
S a l v a g i n g - - T h e c o n t r o l l e d r emova l of m a t e r i a l from s o l i d w a s t e 
p r o c e s s i n g o r d i s p o s a l s i t e . 
S a n i t a r y L a n d f i l l - - A l a n d s i t e on which sound e n g i n e e r i n g p r i n c i ­
p l e s a r e a p p l i e d t o bu ry d e p o s i t s of s o l i d w a s t e w i t h o u t c r e a t i n g p u b l i c 
h e a l t h p r o b l e m s , o r s a f e t y h a z a r d s o r n u i s a n c e s . 
S o l i d W a s t e - - G a r b a g e , r e f u s e , and o t h e r d i s c a r d e d m a t e r i a l s r e s u l t ­
i n g from i n d u s t r i a l , c o m m e r c i a l , a g r i c u l t u r a l and r e s i d e n t i a l a c t i v i t i e s . 
V e c t o r - - A n a n i m a l o r i n s e c t which t r a n s m i t s i n f e c t i o u s d i s e a s e s 
from one p e r s o n o r a n i m a l t o a n o t h e r . The t r a n s m i s s i o n i s a c c o m p l i s h e d 
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by b i t i n g t h e s k i n o r mucous membrane o r by d e p o s i t i n g i n f e c t i v e m a t e r i a l 
on t h e s k i n , on f o o d , o r on o t h e r o b j e c t s . 
Water P o l l u t i o n - - C o n t a m i n a t i o n of any w a t e r s such a s w i l l c r e a t e 
a n u i s a n c e o r t o r e n d e r such w a t e r s h a r m f u l , d e t r i m e n t a l , o r i n j u r i o u s t o 
p u b l i c h e a l t h , s a f e t y , o r w e l f a r e , o r t o e n d a n g e r a n i m a l and p l a n t l i f e . 
The c o n t a m i n a t i o n r e s u l t s i n t h e a l t e r a t i o n of t h e p h y s i c a l , c h e m i c a l , 
o r b i o l o g i c a l p r o p e r t i e s of t h e w a t e r s , o r c h a n g e s i n t e m p e r a t u r e , t a s t e , 
c o l o r , o r odor t h e r e o f . 
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APPENDIX B 
EXAMPLE OF MODEL USAGE 
The example wh ich f o l l o w s i l l u s t r a t e s t h e u s e of t h e d e c i s i o n model 
d e v e l o p e d i n C h a p t e r IV . The e n v i r o n m e n t f o r t h e example i s a m e t r o p o l ­
i t a n a r e a h a v i n g a p o p u l a t i o n of 7 5 0 , 0 0 0 . The f o l l o w i n g a l t e r n a t i v e s 
have been s u g g e s t e d and w i l l be e v a l u a t e d by t h e d e c i s i o n m o d e l : 
1 . P r i m a r i l y l a n d f i l l , u t i l i z e s e x i s t i n g i n c i n e r a t o r . I n c i n e r a ­
t o r w i l l be p h a s e d o u t and a l l f u t u r e d i s p o s a l w i l l be v i a s a n i t a r y l a n d ­
f i l l . 
2 . P r i m a r i l y i n c i n e r a t i o n , e x i s t i n g l a n d f i l l s w i l l be u s e d t o 
d i s p o s e of n o n c o m b u s t i b l e s and r e s i d u e from t h e i n c i n e r a t o r s . N e c e s s a r y 
p o l l u t i o n c o n t r o l d e v i c e s a r e t o be a d d e d . 
3 . P r i m a r i l y c o m p o s t i n g , w i t h a s a l v a g e p r o c e s s p r i o r t o t h e com­
p o s t i n g p r o c e s s . Refuse t h a t c a n n o t be composted goes t o s a n i t a r y l a n d ­
f i l l . 
4 . S a l v a g e o p e r a t i o n , s h r e d d i n g of n o n - s a l v a g e a b l e i t e m s and t h e n 
l a n d f i l l . 
5 . S a l v a g e o p e r a t i o n , s h r e d d i n g of n o n - s a l v a g e a b l e i t e m s and t h e n 
i n c i n e r a t i o n . 
6 . Dual d i s p o s a l of sewage and g a r b a g e , and t h e n we t o x i d a t i o n 
t r e a t m e n t . The r e m a i n i n g r e f u s e w i l l be s a l v a g e d and i n c i n e r a t e d . T h i s 
a l t e r n a t i v e r e q u i r e s i n s t a l l a t i o n of home g a r b a g e g r i n d e r s and an i n c r e a s e d 
c a p a c i t y sewage d i s p o s a l s y s t e m . 
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7 . Use of home c o m p a c t i o n , c e n t r a l c o m p a c t i o n , and l o n g h a u l 
d i s p o s a l by r a i l t o r e m o t e s a n i t a r y l a n d f i l l s . 
8 . Open p i t d i s p o s a l . 
9 . I n c i n e r a t i o n w i t h t h e u s e of t h e h e a t of c o m b u s t i o n . 
S t e p 1 
The c r i t e r i a s u g g e s t e d i n C h a p t e r IV w i l l be u s e d i n t h i s e x a m p l e . 
S t e p 2 
I t i s assumed t h a t a l l a p p r o p r i a t e p r e l i m i n a r y p l a n n i n g s t u d i e s 
have been pe r fo rmed and t h e d a t a r e q u i r e d f o r u s e i n t h e model h a s been 
o b t a i n e d . 
S t e p 3 
The d e c i s i o n make r s have r a n k e d t h e c r i t e r i a and t h e r e s u l t s of 
t h e r a n k i n g and t h e c o m p o s i t e w e i g h t i n g p r o c e s s i s shown b e l o w . 
I n d i v i d u a l W e i g h t i n g 
D e c i s i o n Makers 
P c l P c 2 c 3 P c 4 P c 5 P c 
Cos t (C) 9 7 10 9 8 10 
P u b l i c H e a l t h P r o t e c t i o n (PH) 8 9 4 8 5 7 
P r e v e n t i o n of E n v i r o n m e n t a l P o l l u t i o n (PP) 8 10 8 9 8 8 
P u b l i c S e n t i m e n t (PS) 7 4 8 10 7 5 
C o n s e r v a t i o n of R e s o u r c e s (CR) 4 5 3 7 4 2 
I m p l e m e n t a t i o n C o n s i d e r a t i o n s (IC) 4 2 9 8 7 9 
R e l i a b i l i t y (R) 1 8 3 5 10 4 
P , = r a t i n g g i v e n by d e c i s i o n maker d t o c r i t e r i o n c 
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D e c i s i o n Makers Z W I—I 2 3 4 5 6 d= l C < 
C .220 .156 .222 . 1 6 1 . 1 6 3 .222 1.144 
PH .195 .200 .088 .142 . 102 .156 . 8 8 3 
PP .195 .222 .178 . 161 . 1 6 3 .178 1.097 
PS . 1 7 1 .089 .178 .179 . 1 4 3 . 1 1 1 .871 
CM .098 . 1 1 1 .067 .125 .082 .044 .527 
IC .098 .044 .200 .142 . 1 4 3 .200 .827 

















* * W ^ A d = 1 C d c n m 
Z Z W 
d=l c = l cd 
example 1 0 M 8 3 i = pn 6 
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S t e p 4 
The e v a l u a t i o n of t h e s e t of a l t e r n a t i v e s u n d e r t h e a p p l i c a b l e 
c r i t e r i a i s a s f o l l o w s : 
Cos t C r i t e r i o n 









( M i l l i o n s of d o l l a r s p e r y e a r ) 
Low Average 
1.11 1 .31 
1 .63 1.70 
1.47 1.62 
1 . 20 1.30 
1.54 1.65 
1 .83 2 . 0 0 
1.60 1.82 





o v e r 2 . 1 6 
1 . 8 6 - 2 . 1 6 
1 . 5 6 - 1 . 8 6 
1 . 2 6 - 1 . 5 6 
. 9 6 - 1 . 2 6 
u n d e r .96 
= 1.41 u Avg. = 1.56 
= .30 o Avg. = .30 
Average 
o v e r 2 . 3 1 
2 . 0 1 - 0 . 3 1 
1 . 7 1 - 2 . 0 1 
1 . 4 1 - 1 . 7 1 
1 . 1 1 - 1 . 4 1 
u n d e r 1 .11 
High 
o v e r 2 . 5 4 
2 . 2 3 - 2 . 5 4 
1 . 9 2 - 2 . 2 3 
1 . 6 2 - 1 . 9 2 
1 . 3 1 - 1 . 6 2 







2 . 2 4 
2 . 0 2 
1.27 
1 .83 
u High = 1 . 7 7 








Va lue f o r Cos t C r i t e r i o n 

































4 . 0 
2 . 3 
2 . 6 
4 . 0 
3 .0 
1.7 




P r e v e n t i o n of E n v i r o n m e n t a l P o l l u t i o n C r i t e r i o n ( $ / y e a r ) 
A l t e r n a t i v e Low Average High 
1 25 ,000 30 ,000 35 ,000 
2 5 0 , 0 0 0 70 ,000 9 0 , 0 0 0 
3 15 ,000 2 5 , 0 0 0 30 ,000 
4 10 ,000 15 ,000 20 ,000 
5 5 0 , 0 0 0 6 0 , 0 0 0 75 ,000 
6 7 0 , 0 0 0 100 ,000 120 ,000 
7 2 0 , 0 0 0 35 ,000 30 ,000 
8 120 ,000 150 ,000 170 ,000 
9 5 0 , 0 0 0 6 0 , 0 0 0 70 ,000 
u Low = 4 5 , 6 0 0 u Avg. = 6 0 , 6 0 0 u High = 71 ,100 
or Low = 32 ,400 or Avg. = 4 0 , 2 0 0 cr High = 4 7 , 0 0 0 
Range Low Average High Va lue 
o v e r 126 ,600 o v e r 161 ,100 o v e r 188 ,600 0 
9 4 , 2 0 0 - 1 2 6 , 6 0 0 1 2 0 , 9 0 0 - 1 6 1 , 1 0 0 1 4 1 , 6 0 0 - 1 8 8 , 6 0 0 1 
6 1 , 8 0 0 - 9 4 , 2 0 0 8 0 , 7 0 0 - 1 2 0 , 9 0 0 9 4 , 6 0 0 - 1 4 1 , 6 0 0 2 
2 9 , 4 0 0 - 6 1 , 8 0 0 4 0 , 5 0 0 - 8 0 , 7 0 0 4 1 , 0 0 0 - 9 4 , 6 0 0 3 
0 - 2 9 , 4 0 0 0 - 4 0 , 5 0 0 0 - 4 7 , 0 0 0 4 
5 
Va lue f o r P r e v e n t i o n of E n v i r o n m e n t a l P o l l u t i o n C r i t e r i o n 








4 4 . 0 
2 3 3 3 3 .0 
3 4 4 4 4 . 0 
4 4 4 4 4 . 0 
5 3 3 3 3 .0 
6 2 2 2 2 . 0 
7 4 4 4 4 . 0 
8 1 1 1 1.0 
9 3 3 3 3 .0 
111 
P u b l i c H e a l t h C r i t e r i o n 












































































2 . 8 2 . 3 1.9 1.7 1 .3 cd o 
CO 
A l t . 1 8 11 8 12 15 1 0 2 . 8 2 .6 
A l t . 2 11 8 11 17 10 112 .0 2 . 8 
A l t . 3 5 15 11 10 8 9 6 . 8 2 . 4 
A l t . 4 18 14 8 13 12 1 3 5 . 5 3 .4 
A l t . 5 8 8 11 12 5 8 8 . 6 2 . 2 
A l t . 6 19 14 11 15 17 153 .9 3 .8 
A l t . 7 8 10 9 7 8 8 4 . 8 2 . 1 
A l t . 8 1 4 2 1 11 3 1 . 8 0 . 8 
A l t . 9 11 6 12 12 5 9 4 . 3 2 . 4 
P u b l i c S e n t i m e n t and A c c e p t a n c e C r i t e r i o n (% s t a t i n g y e s t o 
a p p r o p r i a t e q u e s t i o n ) 











o v e r u + 1.5 
. 5 a t o u + 1.50* 
. 5 a t o u + , 5 a 
u + 
u -
u - 1 .5a t o u - . 5 a 
a - 2 . 5 a t o n - 1 .5a 
u n d e r |a - 2 . 5 a 
8 7 . 3 
7 3 . 2 - 8 7 . 3 
5 9 . 1 - 7 3 . 2 
4 5 . 0 - 5 9 . 1 
3 0 . 9 - 4 5 . 0 
3 0 . 9 
V a l u e f o r P u b l i c S e n t i m e n t and A c c e p t a n c e C r i t e r i o n 











4 . 0 
4 . 0 
4 . 0 
2 . 0 
2 . 0 
1.0 
4 . 0 
I m p l e m e n t a t i o n C r i t e r i o n 
A l t . 1 
A l t . 2 
A l t . 3 
A l t . 4 
A l t . 5 
A l t . 6 
A l t 7 . 
A l t . 8 
A l t . 9 
co c o CO •H c 4-1 O •H u 4-1 rH OO toO CU O cfl C W C 13 •H C -r4 4-1 •r-l r-l ^ O C O TO CO CO 4-1 •H G CU c c 50 CO too nj OJ O CD cu <D i—i CO o & CL, < 
3 . .5 2 . 7 2 . 2 
5 5 0 
5 5 5 
0 5 0 
5 5 0 
5 5 5 
0 5 5 
5 0 5 
5 0 0 
5 5 5 
4-1 •H C 
3 CO 
£ 1—1 















4 2 . 0 
2 1 . 5 
3 9 . 0 
5 0 . 0 
3 2 . 5 
3 6 . 5 
1 7 . 5 
4 2 . 0 
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R e l i a b i l i t y C r i t e r i o n 







































LI Low = 8 5 . 6 [i Avg. = 8 9 . 5 u High = 9 2 . 8 
o Low = 6 . 5 o Avg. = 5 .4 a High = 4 . 3 
Low 
o v e r 9 5 . 3 
8 8 . 8 - 9 5 . 3 
8 2 . 3 - 8 8 . 8 
7 5 . 8 - 8 2 . 3 
6 9 . 3 - 7 5 . 8 
unde r 6 9 . 3 
Average 
o v e r 9 7 . 6 
9 2 . 2 - 9 7 . 6 
8 6 . 8 - 9 2 . 2 
8 1 . 4 - 8 6 . 8 
7 6 . 0 - 8 1 . 4 
unde r 76 .0 
High 
o v e r 9 9 . 2 
9 4 . 9 - 9 9 . 2 
9 0 . 6 - 9 4 . 9 
8 6 . 3 - 9 0 . 6 
8 2 . 2 - 8 6 . 3 
















































2 . 0 
4 . 0 
1.0 
2 .0 
4 . 0 
2 .7 
3 .0 
4 . 7 
3 .7 
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C o n s e r v a t i o n of R e s o u r c e s C r i t e r i o n (% of m a t e r i a l s r e u s e d ) 







































u. Low = 2 4 . 1 u. Avg. = 2 6 . 9 u High = 3 0 . 0 
a Low = 2 9 . 5 a Avg. = 3 1 . 7 a High = 3 5 . 2 
Low 
o v e r 9 7 . 9 
6 8 . 4 - 9 7 . 9 
3 8 . 9 - 6 8 . 4 
9 . 4 - 3 8 . 9 
Average 
o v e r 7 4 . 5 
4 2 . 5 - 7 4 . 5 
1 0 . 8 - 4 2 . 5 
u n d e r 9 .4 u n d e r 10 . 
High 
o v e r 8 2 . 8 
4 7 . 6 - 8 2 . 8 
1 2 . 4 - 4 7 . 6 








Va lue f o r C o n s e r v a t i o n of R e s o u r c e s C r i t e r i o n 
A l t e r n a t i v e Va lue V. 
Low Average High 
1 0 0 0 0 . 0 
2 0 0 0 0 . 0 
3 3 4 4 3 .7 
4 2 3 3 2 .7 
5 2 3 3 2 .7 
6 4 5 5 4 . 7 
7 0 0 0 0 
8 0 0 0 0 
9 3 4 4 3 .7 
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When a l l t h e a l t e r n a t i v e s a r e e v a l u a t e d unde r a l l t h e c r i t e r i a , 
a d e c i s i o n m a t r i x i s made. 
D e c i s i o n M a t r i x 
C PP PH* PS R CR 
1.91 1.83 1.47 1.45 1.38 1.09 .87 S c o r e 
A l t . 1 4 . 0 4 . 0 2 . 6 3 .0 3 .9 2 .0 0 3 0 . 7 
A l t . 2 2 . 3 3 .0 2 . 8 3 .0 4 . 2 4 . 0 0 2 8 . 5 
A l t . 3 2 . 6 4 . 0 2 . 4 4 . 0 2 . 2 1.0 3 .7 2 8 . 9 
A l t . 4 4 . 0 4 . 0 3 .4 4 . 0 3 .9 2 .0 2 . 7 35 .7 
A l t . 5 3 .0 3 .0 2 . 2 4 . 0 5 .0 4 . 0 2 .7 3 3 . 8 
A l t . 6 1.7 2 .0 3 .8 2 .0 3 . 2 2 . 7 4 . 7 2 6 . 8 
A l t . 7 2 .0 4 . 0 2 . 1 2 .0 3 .6 3 .0 0 2 5 . 4 
A l t . 8 5 .0 1.0 0 . 8 1.0 1.8 4 . 7 0 2 1 . 6 
A l t . 9 3 .0 3 .0 2 . 4 4 . 0 4 . 2 3 .7 3 .7 3 3 . 6 
Q u a l i t a t i v e C r i t e r i a 
S t e p 5 
The s c o r e f o r each a l t e r n a t i v e i s o b t a i n e d . T h i s s c o r e i s a 
m e a s u r e of t h e r e l a t i v e w o r t h of t h e a l t e r n a t i v e . 
S t e p 6 
The a l t e r n a t i v e s a r e t h e n p r e s e n t e d i n o r d e r of w or th b a s e d upon 
t h e c o m p o s i t e s c o r e o b t a i n e d . 
Orde r of Worth Score 
A l t . 4 35 .7 
A l t . 5 3 3 . 8 
A l t . 9 3 3 . 6 
A l t . 1 3 0 . 7 
A l t . 3 2 8 . 9 
A l t . 2 2 8 . 5 
A l t . 6 2 6 . 8 
A l t . 7 2 5 . 4 
A l t . 8 2 1 . 6 
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S t e p 7 
An a l t e r n a t i v e dominance g r a p h was made f o r a l t e r n a t i v e s 4 , 5 , 9 , 
and 1 . 
A l t e r n a t i v e Dominance Graph 
From t h e r e s u l t s of t h e g r a p h , a l t e r n a t i v e s 4 , 5 , and 9 we re d e t e r m i n e d 
t o be d o m i n a n t . D i f f e r e n c e p r o f i l e s were made f o r t h e s e a l t e r n a t i v e s . 
D i f f e r e n c e P r o f i l e s 
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S t e p 8 
The d e c i s i o n i s made by t h e d e c i s i o n makers and t h e d e c i s i o n i s 
communicated t o t h e p u b l i c i n t h e form of an o p e r a t i o n a l s o l i d w a s t e 
management p l a n . For t h i s e x a m p l e , A l t e r n a t i v e 4 , s a n i t a r y l a n d f i l l , 
p r e c e d e d by a s a l v a g e o p e r a t i o n and s h r e d d i n g of n o n - s a l v a g e a b l e i t e m s , 
was c h o s e n . 
APPENDIX C 
SAMPLE PUBLIC SENTIMENT MEASUREMENT QUESTIONNAIRE 
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PUBLIC SENTIMENT MEASUREMENT QUESTIONNAIRE 
H e l l o , I ' m from t h e 
S a n i t a t i o n D e p a r t m e n t . We ' r e c o n d u c t i n g a s u r v e y i n t h i s a r e a i n r e g a r d s 
t o t h e p i c k up and d i s p o s a l of s o l i d w a s t e . I ' d l i k e t o g e t your 
o p i n i o n s on some m a t t e r s of i n t e r e s t i n t h i s s u b j e c t a r e a . Your r e s p o n ­
s e s w i l l be h e l p f u l t o us i n t h e p l a n n i n g of new s y s t e m s and h e l p i n g t o 
improve t h i s p r e s e n t s y s t e m . 
1. How l o n g have you l i v e d i n t h i s a r e a ? 
2 . Which c i t y do you l i v e i n ? 
3 . Do you l i v e i n : 
a s i n g l e f ami ly h o u s e a d u p l e x 
an a p a r t m e n t o t h e r 
4 . How many l i v e i n t h i s h o u s e h o l d ? 
5 . Do you have g a r b a g e o r r e f u s e c o l l e c t i o n s e r v i c e ? y e s no 
6 . How o f t e n i s i t c o l l e c t e d ? once /week t w i c e / w e e k 
o f t e n e r 
7 . Do you f e e l t h a t t h i s i s s u f f i c i e n t ? y e s no 
8 . Do you have any c o m p l a i n t s a b o u t t h e method of c o l l e c t i o n ? 
9 . Would you be w i l l i n g t o have c u r b s i d e p i c k up? y e s no 
10 . I f n o , what i s main o b j e c t i o n ? 
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1 1 . Are you r e q u i r e d t o s e p a r a t e t h e g a r b a g e from t h e r e s t of t h e 
t h e r e f u s e ? y e s no 
1 2 . I f n o , would you be w i l l i n g t o s e p a r a t e t h e g a r b a g e from t h e r e s t 
of t h e r e f u s e ? y e s no 
1 3 . Would you be w i l l i n g t o s e p a r a t e p a p e r from t h e r e s t of t h e r e f u s e ? 
y e s no 
14 . Do you d i s p o s e of any of y o u r own r e f u s e ? y e s no 
1 5 . I f y e s t o 1 4 , how? 
1 6 . I f y e s t o 1 4 , do you have e a s e of a c c e s s t o d i s p o s a l f a c i l i t y : 
y e s no 
17 . Which of t h e f o l l o w i n g d i s p o s a l methods a r e you f a m i l i a r w i t h : 
open p i t c h a r c o a l p r o d u c t i o n 
s a n i t a r y l a n d f i l l s a l v a g e 
i n c i n e r a t i o n p y r o l y s i s 
c o m p o s t i n g a n i m a l f e e d i n g 
d u a l d i s p o s a l of sewage and g a r b a g e , r e q u i r e s a home g a r b a g e 
d i s p o s a l u n i t 
c o m p a c t i o n , r e q u i r e s a home compac to r 
o t h e r 
1 8 . Do you know which d i s p o s a l method your u s e s ? 
no y e s which one 
19 . I f y e s t o 1 8 , a r e you s a t i s f i e d w i t h t h e method of d i s p o s a l ? 
y e s no 
2 0 . Would you a p p r o v e of d i s p o s a l by t h e u s e of s a n i t a r y l a n d f i l l i n a 
s u i t a b l e l o c a t i o n ? y e s no 
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Would you app rove of t h e c o n s t r u c t i o n of d i s p o s a l i n c i n e r a t o r s ? 
y e s no 
Would you app rove of d i s p o s a l by t h e c o m p o s t i n g method? 
y e s no 
Would you a p p r o v e o f a s a l v a g e o p e r a t i o n combined w i t h s a n i t a r y 
l a n d f i l l ? y e s no 
Would you a p p r o v e of a s a l v a g e o p e r a t i o n combined w i t h an i n c i n e r a ­
t o r ? y e s no 
Would you a p p r o v e of a sys t em which would d i s p o s e of y o u r g a r b a g e 
t h r o u g h y o u r sewer sy s t em? T h i s would r e q u i r e you t o p u r c h a s e a 
g a r b a g e d i s p o s a l u n i t . However, y o u r r e f u s e c o l l e c t i o n b i l l would 
be r e d u c e d °L p e r y e a r . y e s no 
Would you p u r c h a s e a home compac to r i f y o u r r e f u s e c o l l e c t i o n b i l l 
was r e d u c e d %1 The r e f u s e would be d i s p o s e d of a t r emo te s a n i ­
t a r y l a n d f i l l s r e q u i r i n g l o n g d i s t a n c e t r a n s p o r t by r a i l . 
y e s no 
Should t h e c i t y d i s p o s e of y o u r r e f u s e i n an open p i t ? 
y e s no 
Would you a p p r o v e of d i s p o s a l by i n c i n e r a t i o n ? The h e a t of com­
b u s t i o n p roduced would be used t o p r o d u c e e l e c t r i c i t y . 
y e s no 
I f a d i s p o s a l m e t h o d , which was h i g h e r in c o s t y e t i t s e f f e c t on t h e 
e n v i r o n m e n t was lower was p r o p o s e d , would you be w i l l i n g t o s u p p o r t 
t h e i n c r e a s e d c o s t ? 
y e s no 
Do you t h i n k t h e c i t y s h o u l d a t t e m p t t o s a l v a g e any of t h e r e f u s e ? 
y e s no 
I f you d i s a p p r o v e d of any of t h e s u g g e s t e d d i s p o s a l me thods c o v e r e d 
i n q u e s t i o n s 2 0 - 2 8 , would you s t a t e t h e r e a s o n s f o r y o u r d i s a p p r o v a l ? 
Q u e s t i o n 
Q u e s t i o n 
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3 2 . Would you be w i l l i n g t o p u r c h a s e home d i s p o s a l equ ipment i f your 
r e f u s e c o l l e c t i o n b i l l was r e d u c e d ? 
y e s no 
Add any o t h e r p e r t i n e n t q u e s t i o n s a p p l i c a b l e t o t h e l o c a l a r e a and t h e 
d i s p o s a l a l t e r n a t i v e s b e i n g c o n s i d e r e d . 
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